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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

It is remarkable that 488 members of the Association 
for the Advancement of Science, and perhaps nearly 
as many more belonging to affiliated societies, should 
assemble in midsummer for a week or two of hard 
work, while the rest of society is having its ‘silly 
season.” Most of these visitors, together with resident 
people of culture, have heard, in this short period, 
twelve public lectures, five lengthy reports of special 
committees, and, in the sections, 177 papers, together 
with the learned discussions excited by them ; besides 
many other papers read in the kindred societies. 

The local committees having in charge the entertain- 
ment of this host of searchers after truth did their part 


+ 4 nobly, and those managing the delightful excursions to 


Long Branch, Cold Spring Harbor, Glen Island, West 
Point, the White Mountains, and elsewhere were per- 
| fectly successful. But especial mention should be made 
of the work done by the press committee, of which Mr. 
\H. F. Gunnison was chairman. This difficult task was 
never better done in the history of the association. 
Duplicate typewritten copies of all the more import- 
ant papers were supplied in ad vance to reporters ; and 
the result was a very thorough publication of the pro- 
ceedings. We observe with disapproval that several 
tailies have embellished their columns 














influent) 
with car sons that were doubtless meant merely for 
fun, » denew of which is to bring into ridi- 
|eu oblest pursu . which men can engage. 
"oe A. A. 4. & has indeed felt the need of a more sys- 
tematic way of tking its results aceessible for the 
r ng bli ind after mach ion, and with 
f 8! they decided to try th xpetiment this 
nting the journal Science as ite meditim 
oO. ; hose five associate edito 
1 a wi ion poropriated $7.0 
condition tha’ aoy as 120 pages OO Science we 
open for them duiing the year. Certain other eafe 
mune ay peared 


|guards were thrown up, « 
be sanguine as to the issue 
dom of such an experiment remaiu 
strated. 

The next meeting of the A. A. A. 8. will be he 


‘ ™ 
trial T"! 


be 


? WI 


demot 


San Francisco, if railroad concessions can be securea, 


and will probably come a mouth earlier than this year 

for certain reasons. The invitation comes heartily 
|from the city authorities and several California uni- 
~ versities and scientific societies, and gains force from 
the fact that the association has never yet met west of 
the Rocky Mountains. 

A remarkably strong corps of officers was elected for 
‘the ensuing year: President, Prof. E. W. Morley, of 
Cleveland, O.; Permanent Secretary, Prof. F. W. Put- 
‘nam, of Salem, Mass. ; General Secretary, Dr. J. L. 
Howe, of Louisville, Ky. ; Treasurer, Mr. R. 8. Wood- 
| ward, of New York City. The sections also are officer- 
ed by some of our most distinguished scieutists. 

From the mass of valuable material put at our dis- 
posal by the agency of our special contributor, Dr. 
Horace C. Hovey, we have selected several of the more 
striking addresses and papers for publication, aware 
that much of what is omitted equals, or possibly may 
excel, what is accepted. It is somewhat embarrassing to 
have the privilege of choosing from among 200 com- 
munications, all of which are meritorious and interest- 
ing. We have already published some of these, and 
others will appear shortly. Indeed, it may be expect- 
ed that the stimulus given to the public by such a 





506 | series of scientific meetings will be felt for many months 
15668 | to come. 


The evening addresses, given in the elegant Hall of 
the Fine Arts, whose walls were hung with beautiful 
paintings loaned for the occasion, drew much larger 
audiences than the papers read during the day in the 
lecture rooms of the institutes. 

One of these was a brilliant address by the celebrated 
traveler, Paul Du Chaillu, who, after having explored 


18664 | Africa, has of late turned his attention to the antiqui- 


ties found along the Baltic in the land of the Norse- 
men. He claimed that history had been falsified con- 
cerning the Vikings and their degree of civilization. 
They were not only stronger than the people whom 
they conquered, but were in almost every way their 
superiors. They made some of the largest and finest 
ships that ever floated on the seas. Some of these 
| vessels rivaled our grandest modern ocean steamers in 





use | Size. The fleet of the Vikings included, at one time, 
= 10,000 vessels, on board of which were fully 1,000,000 


seamen and soldiers. On land the Norsemen had su- 
perb mansions, magnificent temples and costly mauso- 
leums. They were governed by a parliament, and 
their domestic life was pure and refined. As one of 
the results of his long and patient study of the Ice- 
landie sagas. Du Chaillu expressed the positive convic- 
tion that the Norsemen were the first discoverers of 
America, pearly 500 years before it was rediscovered 


- se | by Columbus. 


Prof. E. D. Cope addressed the people one evening 
on “The Relation of Human Structure and Phy- 
siognomy to those of the other Mammalia.” In other 


words, he compared men with monkeys. Or as‘one of 
wes ' the dailies wittily said, “‘He told who his ancestors 
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were.” He pointed out the error of imagining all 
monkeys to be alike. The lemurs inhabited trees, 
while baboons were terrestrial in their habits. Pe- 
culiarities in dentition were important. The lemurs 
and many other monkeys had the same dental pro- 
cesses as the quadrupeds, while the anthropoid apes 
lost these peculiarities. Human skeletons were also 
diversified. Similarities were pointed out between 
the bones of certain types of men and the great apes. 
The Bushmen were at the bottom of mankind, and 
above them the other Africans. Then came the yel- 
low, brown and white races, with all sorts of inter- 
mediate types. Primitive man, from a zoological point 
of view, did not widely differ from modern man ; but 
from a human point of view he was widely different 
from his descendants. 

One of the most instructive addresses was that before 
the chemists, by Prof. T. H. Norton, concerning 
what he styled ‘The Battle with Fire,” in which he 
gave an exhaustive review of what had been done by 
science to prevent conflagrations. After describing 
some of the great fires mentioned in history, he stated 
that the total annual loss of insured property by fire 
is $200,000, 000, of which nearly one-half is in the United 
States. About 85 per cent of the 15,000 fires that occur 
annually can be traced to preventable causes. And 
aside from our direct losses by this means our fire de- 
partments cost us many millions of dollars every year. 
Among agencies for preventing this destructive waste, 
water still holds the first place. Chemical fire engines 
are charged with carbon dioxide, though other sub- 
stances have also been recommended. Hand grenades 
or glass bottles, charged with carbonated water or 











the salts of ammonium, are practically less usefal than 
they might be, because so often thrown in a manner 
tuet fells to break them. Various extinguishing pow- 

described. Methods of making build- 
ou paper fireproof have been devised. 


Tors were als 


in lavorics, 
\ list of fire proteetives was given, and hints offered 
as to the lines along hieu further investigations 
mi be successfal 

Major Jed Hotchkiss, of Stauntoi was appointed 
by the executive committee of the Wor! ir to pre- 

eport on the progress made by gee:cocy during 

e period from the Centential Mxposition to the pres 
ent time, and bc yave an outline of his plan. He i 
tends to prepe: logical mapa, one showing 
what was known of irth’s formati~as and rocks 
in 1876, and the other what is sow known. this 
work he is well fitted by his © de munee of conere) 
information, and by his expern im practical wap 
making. He madethe military maps qj ul Lee 


during the late war, and has devoted his « 
science. He is now in correspondence with gv joe 
cal authorities in all parts of the world. Capuabi. 
men have been requested each to prepare a chapter 
on the State, province, or country they represent, 
and the result will be anticipated with great interest 
by the scientific public, 

In this connection the Atlas Folio, issued by the 
United States Geological Survey, was described by 
Mr. W. F. Maxwell. This embodies the final maps of 
the survey, showing the topography, geology, mines, 
ete., of the areas covered, with accompanying descrip- 
tions in terms popular, rather than technical, for the 
benefit of the public. This work has involved much 
expense, and is the finest specimen of geological litho- 
graphy knowu. Itisthe plan of the director of the 
survey to issue these beautiful charts gratis to leading 
newspapers and to people of scientific tastes. 

Aluminum violins were explained by Mr. Alfred 
Springer in a paper that attracted much attention. 
He said that sounding boards of aluminum were an- 
alogous to those of wood, in that they did not produce 
secondary tones discordant to the prime tones. Among 
the difficulties encountered was the fact that the 
plates had to be riveted instead of soldered. He over- 
came uneven thickness of parts of the violin by=' Jct 
metal ribbed and arched. It was claimed that in 
aluminum instruments there was not the uncertainty 
and lack of individuality found in those of wood, nor 
was there any liability to warp or crack. An aluminum 
violin was produced and played on to illustrate his 
paper. The tones were very full and resonant, and 
the opinion of experts was that it would be a great ad- 
dition to orchestral music, but lacked the peculiarities 
demanded in the best solo performances. 

* Salt in Savagery ” was the title of a paper read by 
Mr. Frank Cushing, of the National Bureau of Eth- 
nology. He referred to the universal liking for salt 
among Indians. The Zunis believe that salt came 
from the sun. It attracted the water and made the 
sea. They regarded it as intimately connected with 
the mystery of life. The salt goddess, in their myth- 
ology, is the daughter of the ocean, and stands re- 
lated to all other powers. The desire for salt, more 
than anything else, led the cliff dwellers to forsake 
their caves and descend to pueblos in the plains, He, 
advanced the original idea that man’s dispersion over 
the habitable globe was largely influenced by bis de- 
sire for salt. Coming down from rocky cliffs and 
arboreal retreats, he found at the seashore the only 
place where life could be supported. Human migra 
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tions can be traced everywhere by this universal de- 
mand for salt. 

Mr. R. G. Haliburton discussed the survival of dwarf 
races, by many regarded as myths, even as recently as 
1875. But their existence in various parts of the world 
has been proved. The speaker discovered, in 1888, a 
diminutive race on the border of Honduras, whose 
height was about four feet, whose occupation was 
making Panama hats, whose weapous were poisoned 
arrows shot from blowpipes. Blancaneaux was the 
only white man who had evér lived among them, and 
he gave them a high character, contrary to the state- 
ments made by the soldiers of Guatemala. Dwarfs 
are represented in Yucatan sculpture. Some of the 
lake islands of Uruguay are said to be inhabited by 
pygnies. 

* Among the many papers worthy of notice were those 
of Hon. G. G. Hubbard on “The Geography of China, 
Corea and Japan ;” on ‘‘Graduate and Post-graduate 
Degrees,” by Dr. R.H. Thurston, of Cornell University ; 
on “* The Education of Engineers,” by Prof. F. O. Mar- 
vin, of the University of Kansas ; on ‘* The Seat of Con- 
sciousness,” by Dr. Paul Carus, the editor of the Open 
Court and The Monist; on “* Various Phenomena of 
Lightning,” by Messrs. McAdie, Rolliston, and Hodges ; 
“Concerning Certain Features of California Geology,” 
by Prof. J. P. Smith, of the Stanford University ; on 
the ** Water Resources of the United States,” by Maj. 
J. W. Powell; and on “European Water Supplies,” 
by Prof. W. P. Mason. 

a ee 

NIAGARA AND THE GREAT LAKES. 

For the last fifteen years our geologists have given 
attention to certain problems connected with the drain- 
age of the chain of great American lakes, and inci- 
dentally with the probable age of the gorge of Niagara. 
A week was devoted to them at the Buffalo meeting of 
the A. A. A. 8., including an exploration of Niagara 
River by a party of thirty geologists. The conclusion 
then arrived at was that while the lower lakes may 
have always been drained through the valley of the St. 
Lawrence, the upper lakes had probably found an out- 
let at one time by way of the Mississippi valley; and 
that the whole chain might do so again, should there 
ever be a barrier, natural or artificial, across the inlet 
of the Niagere near Buffalo. It was thought that a 

um 26 b wu@he » ‘oe ehont this result and 


suse a gra ” than anv now or +ineant 
to Sow out f 1 Jak Mic iivar \ 
Unicag As Wf the * iwara 2 . toe con 
clusion w i,500 years met all requirements; | 
whi few Ueemed RW omSicient. fe the age of 
Niagara has been regarded as a kindes? ceological 

rdstick for measurit off the age of the human 
ra importance w itiached tothe foregoiug vonclu 
slons, Gevlogists, however ave since then been 
making further study of tie proDiems indicated. And 


while some of them adhere to the ground just stated, 


others materially modify their opinions. This fact | 


gave special interest to three papers read at the 
Brooklyn meeting of A. A. A. 8. 


1. ON THE GEOLOGICAL SURVEY OF THE GREAT 
LAKES. 


In this paper Prof. J. W. Spencer stated the case, 


and reported progress. The story of these remarkable 
lakes tells of a former high continentalelevation. The 
present bottom of Ontario is 491 feet below sea level; 
of Huron, 168 feet; of Michigan, 282 feet; and of Supe- 
rior, 400 feet. If these were once erosion valleys, they 
must have been at an altitude such as to allow their 
drainage to flow down tothesea. In keeping with 
this theory we find that the lower St. Lawrence River 
is a submerged channel, increasing from a depth of 
1,200 feet to 1,800 feet, and with deep tributary 
canyons. The submerged escarpments of the existing 
lake basins were described, proving buried valleys 
that connected them. The glaciation of the region 
was not in the line of these escarpments, nor do their 
vertical walls show signs of having been shaped by 
glacial action. Between the Georgian Bay and Lake 
Untario lies a deeply buried valley, as found by a series 
of borings, through which the ancient Laurentian 
River must have flowed. There wasasouthern branch 
crossing the Michigan peninsula and the Huron basin, 
to which the name Huronian Riveris given. Through 
the Erie basin flowed a now submerged river, named 
the Erigan, which crossed to the great canyon at the 
head of Lake Ontario—the Niagara River not then 
being in existence. These ancient valleys were broader 
than the modern streams, which have made for them- 
selves new channels, instead of reopening the old ones 
filled with drift. 

ln certain instances, itideed, the river drainage has 
been actually reversed. This wes shown by the studies 
of Dr. Newberry, T. Sterry Hunt, and Mr. J. F. Carll. 
The theory is confirmed by recent investigations. The 
Susquehanna and its tributaries flowed into Lake 
Ontario, while the Ohio River, above Pittsburg, flowed 
into the Erie basin. Allthis system of ancient drain- 
age was obstructed by drift, and also by the warping 
of the earth’s surface, as shown by deserted beaches, 
terraces, and sea cliffs, some of which have been fol- 











lowed for hundreds of miles. The open water within 
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these confracting beaches has been named by Prof. 
Spencer *‘ Warren Water,” which may be regarded as 
the mother of all the lakes, and which at one time 
must have covered 200,000 square miles. When the 
level fell 150 feet the three highest lakes were inclosed 
in what might be called “Algonquin Water,” while 
Lakes Erie and Ontario were within the “ Lundy 
Water.” A further subsidence of 300 feet brought the 
waters to what is termed the lroquois level, after 
which episodes of movement and repose formed the 
modern lakes. 


2. DRAINAGE OF THE LAKES INTO THE MISSISSIPPI. 


The highest deserted strand near Chicago is 45 feet 
above the lake level. According to the canal survey, 
the divide is 25 miles southwest of Chicago, and is only 
8 feet above the lake. From measurements of the sets 
of deserted beaches the depth to which they are de- 
pressed can be calculated. The indications are that 
the subsiding waters (Warren, Algonquin and Hu- 
ronian) were drained through the Ottawa valley for 
about 24,000 years. This outlet was closed by the rim 
being raised so as to turn the overflow into the Erie 
basin, whose outlet was also affected by the same 
uplift, so as to drain all the upper lakes into the Mis- 
sissippi valley. The subsiding of the waters lowered 
the lake level sufficiently to turn the volume through 
the Niagara. But as the terrestrial uplift of the 
Niagara region is about one foot and a quarter a cen- 
tury, it follows that, if this rate shall continue, the 
drainage of the upper lakes will, in about 5,000 years, 
be diverted back again into the valley of the Missis- 
sippi. 

3. HISTORY AND DURATION OF NIAGARA FALLS. 

The Niagara River came into existence, according to 
Spencer, upon the dismemberment of the ‘ Lundy 
Water,” and for 1,000 years drained the Erie basin 
without a cascade. As the Ontario basin slowly sunk, 
the falls were made, until the total descent was 420 
feet, there being at one time three cascades, and after- 
ward one grand united fall. 
waters began ‘orise again and reduced the height of 
the falls, at first to 365 feet and then to 320 feet. Mr. 
Spencer computes the entire age of Niagara River at 
about 32,000 years. This computation is based on the 
rate of recession and the amount of work done in each 
of the episodes, as discovered in working out the his- 
tory of the lakes. In 1842 Prof. James Hall made 

be firet Inctrymental survey of the falls; the Coast 


Survey made the ne 7 a third was made in 

















takes into consideration the changing episodes of the 
river as well as the rate of recession through said epi- 
sodes. He denies that the buried valley of St. David, 
hitherto regarded as an extension of the preglacial 
river from the Whirlpool on, is such, and affirms it to 
bea branch of a buried valley outside the Niagara 
canyon, and much shallower than it. The rate of the 
modern recession has been determined under changing 
egnditions of erosion, so that each episode has to be 
treated separately. First episode : Waterfall 200 feet 
high, volume 3-11 of the modern discharge, and gorge 
11,000 feet long to the terrace of Foster’ Flats ; dura- 
tion, 17,200 years. Second episode: River falling 420 
feet in three cascades ; (a) discharging enly Erie waters 
through chasm 8,000 feet long; duration, 6,000 years ; 
(b) drainage of all the upper lakes through chasm 7,000 
feet long; duration, 4,000 vears. (c) Volume as before, 
also descent, but in one cascade, length of narrows 
4,000 feet ; duration, 800 years. (d) Volumeas now, and 
level of lower lake as at present; first stage, a local 
rapid, as at Johnson’s Ridge, with totai fall of 365 feet, 
work}perpendicularly hard; length of gorge, 5,500 feet ; 
duration, 1,500 years; second stage, as_at present, work 
easy; length of canyon, 6,000 feet ; descent of water, 
820 feet ; rate of recession, 3°175 feet a year ; duration, 
about 1,500 years. 

Thus Spencer computes the age of the Falls to be 
$1,000 years, with 1,000 years added as the age of the 
river before the nativity of the Falls) He thinks the 
turning of the Huronian waters into the Niagara was 
about 8,000 years ago. He finds the amount of work 
done in each episode by the position of the terraces and 
the changing effects of erosion. The modern recession 
is computed from four surveys extending over 48 years, 
but the rate is excessive, on account of favoring con- 
ditions. The history of the great lakes must be taken 
into the a:count—as already described ; and also the 
rate of terrestrial uplift in the Niagara region. The 
end of the Falls seems destined to be effected, not by 
erosion of the rocks, but by terrestrial deformation 
that shall turn the drainage of all the upper lakes back 
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into the Mississippi, an event which it is calculated 
will take place in 5,000 years, which would be before 
the cataract would have had time to cut its way back 
to Buffalo. 

it should be stated, in conclusion, that Mr. Spencer's 
theories were but briefly discussed by the Association, 
and some of those who would probably take issue with 
them most vigorously were absent. 


+> te 
“ore 


COTTON SEED OIL PRESSES WANTED. 

We print in another column a letter from the Hon. 
James Z. George, United States Senator from Missis- 
sippi, in which he calls attention to the need of new im- 
provements in presses for expressing the oil from cot- 
ton seeds. What is wanted is a press of moderate ca- 
pacity and simple construction, which ean be con- 
veniently operated upon any ordinary cotton planta- 
tion. The advantages of such a machine are very 
forcibly presented by Senator George. He thinks, more- 
over, the inventor would be likely to reap a satisfac- 
tory reward; and as a further encouragement offers the 
use of appliances, power, and labor at his plantation. 
Nothing could be more liberal; and we have no doubt 
some of our ingenious readers will be able toe study out 
and produce the desired mechanism. 

ee ae 
Close of the Meetings of the American 
Association, 

The American Association for the Advancement of 
Science closed its sessions, which have been held in 
Brooklyn, August 22. The next meeting will be held 
in San Francisco. The following officers were elected 
for the ensuing year: 

President, E. W. Morley, Cieveland, O. ; Vice-Presi- 
dents—mathematices and astronomy, E. 8. Holden, Lick 
Observatory, Mount Hamilton, Cal.; physics, W. 
Le Conte Stevens, Troy, N. Y.; cuemistry, William 
MeMurie, Brooklyn ; mechanical science and engineer- 
ing, William Kent, Passaic, N. J.; geology and geo- 
graphy, J. Hotchkiss, Staunton, Va.; zoology, D. 8. Jor- 

















Finally the Ontario dan, Palo Alto, Cal.; botany, J. C. Arthur, Lafayette, 


Ind.; anthropology, F. H. Cushing, Washington, D. C.: 
economic science and statistics, B. E. Fernow, Washing- 
ton, D. C.; Permanent Secretary, F. W. Putnam, Cam- 
bridge, Mass.; General Secretary, James Lewis Howe, 
Louisville, Ky.; Secretary of the Council, Charles R. 
Barnes, Morison, Wis.; Secretaries of the Sections—ma- 


thematics and astronomy, E. H. Moore, Chicago, DL; 
physics, E. Merritt, Ithaca, N. Y.; chemistry, William 
P_ Masan, Tray, Nl V_, mechanical esience and «=. 
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Spencer’s method differs from others, in that he Cuca Cup, Engilav:', resalted in « decisive victor 
F. W. Shorland, of the North Road (Giut. Gherland 


having been successful in 1892 and 1895, thus secures 
the cup, which is valued at 100 guineas, outright. So 
great was the excitement aroused by the contest, that 
when the race started at eight o’clock on Friday even- 
ing about 10,000 spectators were presenty and of these 
about 6,000 remained on the Herne Hill ground 
throughout the night. From the very commencement 
of the race Shorland rode at a great pace, breaking 
records from eleven to fifteen miles, an extraordinary 
thing to do in a long distance ride, and following this 
up by beating all previous English records from 101 
miles, and all world’s records from the thirteenth hour 
to the finish of the race. His total was 460 miles 1,296 
yards, At the conclusion of the race the crowd 
swarmed all over the track, and so great was the desire 
to get near and congratulate the winner, that it re- 
quired the services of a number of police consta- 
bles to escort him safely to his dressing tent. Shor- 
land’s only rest was one of nine minutes, when he had 
been riding about twelve hours. 
, + @-e 
Trials of a Dynamite Gun, 

One of the fifteen inch dynamite guns was tested at 
Sandy Hook, August 16. The gun is fifty feet long. 
After firing three dummies, two shells loaded with 800 
pounds of high explosives were fired so as to drop in 
the main ship channel. A slight noise like a whistle 
was the only sound made in firing. When the projec 
tiles struck the water, a dash of spray was visible, a 
moment afterward the shell exploded, throwing up 
water and sand tothe height of four hundred feet. 
The concussion of the explosion could be plainly felt 
on shore and on vessels in the vicinity. Sandy Hook 
is being provided with gun lifts and breech-loading 
mortars, which in addition to the dynamite guns 
would make it well nigh impcasible for a hostile vessel 
to enter the harbor. All ships provided that they are 
of any considerable draft must necessarily pass within 
three miles of Sandy Hook and therefore directly under 
the guns located at this point. 








132 





Scientific American. 


[SEPTEMBER I, 1894. 

















AN IMPROVED SIGHT FOR FIREARMS. 


| ful work. The news, therefore, must be accepted seri- 


This sight is more especially adapted for use in con- | ously, and, as it may be imagined, details are anxiously 
nection with sporting guns, its construction being | awaited; on Monday and Tuesday nights, unfortun- 


such that it may be quickly and conveniently adjusted 


|ately, the weather in London was not favorable for 


for any range required, without moving the gun from | observation ; so whether the light continues or not is 


the shoulder or taking it from firing position. 


of Ticonderoga, N. Y. 
use, Fig. 2 showing it detached from the gun, and Fig. 
8 with the front plates or guideways removed. 


The | 


improvement has been pateuted by Mr. Louis A. Favre, | 
Fig. 1 represents the device in | a light outside the disk of Mars, but in the region of 


The | servation. 


not known. 
It would appear that the luminous projection is not 


the planet not lighted up by the sun at the time of ob- 
The gibbosity of the planet is pretty con- 


sight is attached to the barrel by means of a tail-piece | siderable at the present time. Had there been evidence 





that the light was outside the disk, the 
strange appearance might be due to a comet 
in the same line of sight as the planet. If 
we assume the light to be on the planet it- 
self, then it must either have a physical or 
human origin ; so it is to be expected that 
the old idea that the Martians are signaling 
to us will be revived. Of physical origins, 
we can only think of aurora (which is not 








FAVRE’S SIGHT FOR FIREARMS. 


having « dovetail block or rib on its under side to en- 
tera corresponding groove in the barrel. The sight 
comprises a body section, to which a face plate is 
adapted for attachment, and a sight plate, adapted to 
be raised and lowered together, the plate sliding freely 
in ways or guides. The operative mechanism com- 
prises a mutilated gear held to turn in acircular recess 
in the outer face of the body of the sight, and by ro- 
tating the gear by means of a thumb-wheel vertical 
movement up or down is given to the sight plate. 





_ >? 
Seulpture for the Congressional Library. 

The seulptare to be used as decorations within and 

without the new Library of Congressis to be in com- 

plete and in low relief, and to consist of statues and 


busts in bronze and granite; also in bronze relief doors 
and ‘Meny large symbolical statues in plaster. The 


latter will decorate the inner dome, where they will be 
put about sixty feet from the marble floor of the cen- 
tral hail. They are to be figures 10% feet high, and 
presumably colored to go with the stucco ornamenta- 
tion of the vault. They are eight in uumber, auc will 
rise against the spandrels between eightirches. John 
Q. A. Ward wil’! odel “ Poetry;” Suagustus St. Gau- 
dens, ““/ ., George Barnar¢, “ Religion;’ Bela L. 

Pratt, ‘Philosophy;” Daniel C. French, “ History;” 

John Donoghue, “Science;” Paul Bartlett, “‘ Law;” 

John Flanagan, “Commerce.” Bronze doors, three in 

number, are said to have been given to Olin L. War- 
her, Frederick MacMonnies, and George Barnard. The 
inner dowe has a balcony running round it, about 
thirty-five feet from the floor. Here are to stand six- 
teen bronze figures of famous men, each 644 feet high. 
Daniel C. French will wodel Herodotus; Louis St 
Gaudens, Homer; Frederick MacMonnies, Shake- 
speare; Charles Niehaus, Moses and Gibbon; John 
Donoghne, St. Paul; John J. Boyle, Platoand Bacon; 
George Barnard, Michael Angelo; Theodore Bauer, 
Beethoven; ©. E. Dallin, Newton; Herbert Adams, 
Dr. Henry; F. W. Ruckstub!, Solon; George E. Bis- 
sell, Chancellor Kent; Paul W. Bartlett, Columbus; 
and H. H. Kitson, Fulton. These names and the 
names of sculptors appear to have been shaken up in 
a bag and drawn out at haphazard. But there is this 
to be noted: no really questionable sculptors have been 
included in the orders, so that in the majority of cases 
we shall probably get fairly good works. The least 
known are Messrs. Bela Pratt and John Flanagan, 
young men who have worked with St. Gaudens. The 
windows in the baleony on the facade are to be deco- 
rated with nine colossal granite busts. Herbert Adams 
will model those of Scott, Dante, and Demosthenes, 
F. W. Kackstuh! those of Franklin and Macaulay and 
another, and Jonathan S&S. Hartley those of Irving, 
Hawthorne, and Emerson.—N. Y. Times. 
d+ @ - oe 
Light om Mars. 

Since the arrangements for circulating telegraphic 
information op astronomical subjects was inaugurated, 
Dr. Kraeger, whois in charge of the Central Bureau 
at Kiel, certainly has not favored his correspondents 
with a stranger telegram than the one which he flashed 
over the world on July 30, 1804: 

* Projection lumineuse dans région australe du ter- 
minateur de Mars observée par Javelle 28 Juillet 16 
heures Perrotin.” 

This relates to an observation made at the famous 
Nice Observatory, of which M. Perrotin is the director, 
by M. Javelle, who is already well known for his care- 


A Strange 


improbable, only bearing in mind the precise 
lovality named, but distinctly improbable 
unless we assume that in Mars the pheno- 
menon is much more intense than with us), 
a long range of high snow-capped hills, and 
forest fires burning over a large area. 

Without favoring the signaling idea before 
we know more of the observation, it may be 
stated that a better time for signaling could 
scarcely be chosen, for Mars being now a 
morning star, means that the opposition, 
when no part of its dark surface will be visi- 
ble, is some time off. 

The Martians, of course, find it much easier 
to see the dark side of the earth than we do to see the 


| dark side of Mars, and whatever may be the explanation 


of the appearances which three astronomers of reputa- 
tion have thought proper to telegraph over the world, 
it is worth while pointing out that forest fires over 
large areas may be the first distinctive thing observed 
on either planet from the other besides the fixed surface 

markings.— Nature. 
saitseecnianimeliichiciieadiiiogiilia a tiaras 

THE CASCADE WATER WHEEL. 

Messrs. James Leffel & Co., of Springfield, Ohio, are 
putting on the market a new type of wheel with which 
some most excellent results have been obtained. The 




















illustration is from a photograph of one of these wheels 
which is said to have yielded from 86 to 91 per cent of 
useful efficiency in six different consecutive tests, un- 
der a head of 125 to 140 feet. The wheel has two sep- 
arate sets of buckets, loeate4 alieriately on each side 
of a central, shar>; tontinuous dividing ridge, pro- 
jecting *-"i.uie in front of the entering edge of the 
Sucsets. This dividing ridge has a sharp, cutting 
edge, which serves to separate or divide the jet of 
water before it touches or reaches the buckets, and to 
keep it continuously divided in two equal portions, 
so that each portion or each half of this single jet is 
received separately on each side of the dividing ridge. 
One half of the jet is therefore received by one series of 
buckets, separate and independent of the other half. 
Each series of buckets, on each side of this continuous 


dividing edge, is so arranged that they catch the water | 
alternately, or in such manner that no two come oppo- | 20 feet in diameter and 25 ineh face. 


site each other, their upper front edges not being on a 
line. This alternating arrangement of buckets secures 
greater steadiness of motion, and the shocks or forces 
are therefore divided mote regularly on the wheel, as 
each bucket passes the point of the nozzle, and catches 
its half portion of water. These buckets are cast 
solidly upon each side of the circular dividing ridge, 
and upon the face or rim of the wheel on each side of 














this central division ; this circular ridge being also 
angular and curved as it approaches the center, giving 
to the interior of the buckets a symmetrical and effect. 
ive curve. This arrangement of buckets and form of 
construction secures great strength, firmness and sta- 


bility. 
sca taneecnslsliaiilat lliaiatayinciicasieaatntinan 
AN AUTOMATIC DISCHARGER OF ABNORMAL 
ELECTRIC CURRENTS. 

The illustration represents a device adapted for in- 
sertion in electrical lines, to discharge the lines when 
an excessive current passes, as in case of a lightning 
stroke, or when a conductor carrying a heavy current 
for lighting or power purposes crosses a telephone or 
telegraph line. The invention has been patented by 
Mr. J. F. Ganduxer, of Gracia, Spain, and Mr. Enrique 
Orellana, Consulado 68, Havana, Cuba, is the repre- 
sentative of the inventor for all American countries. 
The improvement comprises an electro-magnet, an 
armature lever carrying an armature and prolonged 
between a pair of electrical contacts, a retractile 
spring for holding the armature lever normally against 
the back contact spring, and line and ground connec- 
tions. Theillustration shows a double instrument con- 
nected with two electrical lines. The retractile springs 
are adjusted to cause the armature levers to resist any 
attraction due to the normal current, which passes 











GANDUXER’S AUTOMATIC LINF *~~-naaGER, 


through the instruments and the lines, while an ex- 
cessive current attracts the armatures and the current 
is made to pass to the ground direct, preventing injury 
to any instruments in the line beyond the line dis- 


charger. 


Inertia of Fly Wheels. 

The enormous amount of energy stored in a revolv- 
ing fly wheel is strikingly shown when it flies in pieces, 
as one did in the Manville Mills, at Manville, R. L, on 
the morning of the 18th ultimo. In bursting, the 
wheel destroyed two other fly wheels of the same size, 
The break will 
cause a shut-down of the mills for nearly a month for 
repairs, and the damage amounts to $16,000. The 
armns of the wheels were broken off nearly to the hubs, 
and immense pieces were hurled long distances through 
the roof and walls of the engine room. Large pulleys 
and other machinery above the engine room were 
smashed and twisted into a mass of wreckage. For- 
tunately no one was injured. 


in 
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A NEW HURDY-GURDY OR IMPULSE WHEEL. 
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A LIFE GUARD FOR &TREET RAILWAY CARS. 

This fender, though strongly made and readily at- 
tached to a car, presents only flexible yielding ma- 
terial, not liable to inflict injary upon a person struck 
thereby. It has been patented by Mr. J. J. Beals, of 
No. 110 Tremont Street, Boston, Mass. It comprises a 
network of diamond-shaped loops of steel wire, as 
shown in the small view, the upper end of the net- 
work connected with a frame to be fastened to the 
upper part of the dashboard, while its lower 
end is connected with a crossbar or stretcher, 
preferably of hollow metal, rubber covered. 
Connected with this crossbar is a second 
one on which are wooden rollers adapted to 
run easily over an uneven surface, and the 
lower portion of the fender is held at some 
distance in advance of the dashboard by 
side arms pivotally connected with a trans- 
verse beam bracketed below the end of the 
car platform. The net is also additionally 
supported by an additional guy rope, pre- 
ferably of steel, the adjustment of the rope 
causing the lower portion of the fender to 
travel along close to the road surface with- 
out normally coming into actual contact 
with it, there being also other flexible and 
elastic supports stretched from top to bot- 
tom atthe rear of the net. The netis de- 
signed to form a yielding pocket or bag 
which will prevent the throwing out of a 
body struck thereby. By means of a lifting 
rope at each side the lower framework may 
be quickly raised to hold a body caught, or 
held raised asit is automatically lifted by 
the collapse of the net in striking a body. The frame 
and braces may be folded up close to the dashboard 
when the apparatus is not in use. 
ee 

BULL TEASING IN THE ARENA OF ARLES. 

These contests take place generatly on Sunday or 
holidays, inthe wonderful setting of this ancient am- 
phitheater, where formerly the Roman emperors had 
their bloody games. These provincial contests form 
a graceful recreation, in which skillful fencers gener- 
ally seek to distinguish themselves under the eyes of 
their sweethearts, and it is a great contrast to the 
Spanish bull fight, where the spectacle of the disem- 
boweled horses and dying bulls forms a scene of re- 
pugnant slaughter. In these games at Arlesa cockade 
is piaced between the horns of the bull, which the 








actors seek to remove without being hurt by the ani- 
mal. Itis true it is a perilous game, but those who 
are skilled engage in it without hurt. We prefer this 
elegant spectacle to the effusions of blood so popular 
in Spain, which can only awaken in spectators the 
instincts of ferocity and savagery. We are indebted 


to Le Monde Illustré for the following and also for our 
engraving : 








Arles, a city of 23,000 inhabitants, is situated on the 
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BEALS’ LIFE GUARD FOR CARS. 


Rhone, almost at the southern extremity of France, 
being only 46 miles from Marseilles. Arles contains 
remarkable Roman ruins and was the Arelete of the 
ancients. In the time of Julius Cesar it was a rival 
of Marseilles and was called the “Gallic Rome.” 
Arles lies in the province of France known as Pro- 
vence, which was always particularly noted for the love 
of the people for pleasure and amusement. The 
wowen of Arles are still famed for their good looks 
and tasteful costumes. Bull fighting is by no means a 
new amusement in France, but the government has 
now wisely restricted the bloody bull fights to imita- 
tion conflicts in whieh no blood is spilled, either of man 
or beast. The announcement that there is to bea 
fight at the arene is sure to draw a vast concourse of 
spectators, who come from the surrounding country 
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and from the city as well, eo that 
phitheater is entirely filled. 

The amphitheater is the largest extant in France, 
although it is not in as good preservation as that of 
Nimes, The Arles amphitheater is 1,500 feet in cir- 
cumference ; the longer axis is 450 feet, the shorter, 
348 feet ; the arena itself is 225 feet long and 129 feet 
wide. This arena, which dates from the first or second 
century, has forty-three tiers of seats and can accom- 
modate about 26,000 spectators. The two 
stories of sixty arches present a most impos- 
ing aspect. It was turned by Abd-el-Rahb- 
man into a fortress, and flanked by four 
massive towers, two of which still exist and 
one of them is shown in our illustration. 
The interior was formerly occupied by a 
number of poor families, but they were 
expelled in 1825-30, so that the entire space 
is available for any kiud of amusement per- 
mitted by the government. 

> ae A 
Nothing is Wasted in Paris. 

Even the smallest scrap of paper, that 
which every one throws away, here becomes 
a source of profit. Old provision tins, for 
instance, are full of money; the lead sol- 
dering is rewoved and welted down into 
cakes, while the tin goes to wake children’s 
toys. Old boots, however bad, always con 
tain in the arch of the foot at least one 
sound piece that will serve again, and gen- 
erally there are two or three others in the 
sole, the heel, and at the back. Scraps of 
paper go to the cardboard factory, orange 
peel to the marmalade maker, and soon. The ideas 
suggested are not always agreeable, and to see a rag- 
picker fishing orange peel out of the basket is enough 
to make one forswear marmalade; but there is worse 
than that. The most valuable refuse—that which 
fetches two franes the kilo—is hair; the long goes to 
the hair dresser, while the short is used, among other 
things, for clarifying oils. 

oe eS 

THE photographers of the Paris Observatory have 
just finished for the Academy of Sciences the clearest 
view ever secured of the moon. They have photo- 
graphed her surface in sections, which fit, making 
a great image five feet in diameter. The work is so 
perfect that towns, forests, and rivers would be per- 
ceptible if they existed. 


at times the am- 
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detail on this branch is not the intention of this 
article. 

The production of a fine grade of wrapping paper 
from the sunflower stalks can never be accomplished 
without the introduction of some longer fiber, for the 
reason that the fiber made from pure stalks is too 
short and contains entirely too much wood. If say 
thirty per cent of sulphite fiber or good rag stock 
could be incorporated with the fiber, there is no reason 
labels on beer bottles by hand. There may be ma-|to doubt the possibility of the production of a very 
chines for doing this work, but as there is none used in| tough sheet of paper. Until the exhaustion of other 
the largest brewery in the world, I conjecture that | materials used in producing fiber for paper making, 
there is none. As many millions of beer bottles have) it is my honest opinion the sunflower stalk will have to 
to be labeled annually, it would seem that a rich har-| be relegated to the rear. The other virtues claimed 
vest would be reaped by the inventor of such a ma-|for the sunflower plant are various and many, but in 
Ho.uurs Corsry. | Kansas I see no great future for the plant, unless it be 
for its brilliant yeliow flower, which is seen during 
the period from August 1 to October 1 each year. 

Salina, Kan., August, 1894. I. 8. BowEr. 
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Call for a Bottle Labeling Machine. 
To the Editor of the ScteNiTFIC AMERICAN: 

When in Milwaukee recently I inspected the plant 
of the Pabst Brewing Company. As I was admiring 
the many kinds of complicated labor-saving machinery 
I was greatly surprised to see women pasting the 





chine. 
St. Johns, Mich. 
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A Letter from Senator George—A New Invertion 
Called For, 

To the Editor of the ScrENTIFIC AMERICAN : 
Because I think your large acquaintance With the 
inventors of this country will enable you to bring the 


matter of this letter before the proper persons, I ad- 
yma 8 te voR. —* “T have not yet made an official report, but shall do 


There is great need of the discovery or invention of |8° in 4 short time. I will give you a brief report of 
a cheap machine for the pressing of oil from cotton | what we have done with fuel oil. The City Council 
seed. The cotton gins of the South are now almost) leased from the Vessel Owners’ Towing Company the 
universally run by steam or water power. Each of the tug Black Ball No. 2, for the purpose of making ex- 
large plantations is always provided with such a gin. |Petiments. I secured from the Treasury Department 
The emaller farmers send their seed cotton to a gin in| ®t Washington a permit allowing us to burn oil from 
the neighborhood. What is needed is a machine | *#nks located one foot or more from the firebox of the 
which, with an engine with twenty or forty horse|*&- Twotanks were placed in the tug partially filling 
power, used to gin the seed cotton, will press the oil | the space occupied by the coal bunkers. These tanks 
seed, either while the gin is being run or| Old 650 gallons of oil. They are so constructed as to 
The economy of this over | Prevent the swashing of oil. A small pump in the en- 
The transportation of |®!m¢ room forces the oil from the tank into a small 
pressure tank, holding twenty gallons, from which it 
\leads to the burners. In the first experiment two 
at good prices rarely more than one-half cent per | UTers were used and sprayed oil through the furnace 
pound at the gin. The transportation of the oil cake, door. This was not the success we desired, and was 
or meal back to the farm for fertilizing is another | Objectionable on account of the noise, and we had dif- 

ficulty in maintaining the required amount of steam. 








oil Fael. 
F. U. Adams, chief smoke inspector of Chicago, 
writes to the Marine Review as follows regarding tests 
with oil for fuel on harbor tugs: 





from the 
after the ginning is over. 
the large oil mills is evident. 
the cotton seed to the large mills is a large item of ex- 
pense compared to value of seed, the seed being worth 


large expense which will be saved. Another economy : 
comes from the use, in pressing out the oil, of the gin} The burners were then dropped below, running up 
engine after the ginning is over, and when it would through the ash pan. This gave us enough steam, but 


the noise was increased. The burners were then taken 
out and placed in what is technically known as the 
front end of the firebox and were so arranged that they 
threw the oil toward the furnace door, striking against | 
an arch, which deflected it back toward the flues. This 
solved the problem so far as the steam capacity was 
concerned and there was an entire absence of smoke. 
“In a recent test the Black Ball made a trip to 
Waukegan and return, a distance of 70 miles, in com- 
petition with the Bob Teed, of the Dunham Towing 
Company’s line, for the purpose of ascertaining the 
consumption of oil and of soft coal and the relative 


otherwise be idle. Another great advantage would be 
the making of combinations among the oil mills to de- 
press the price of cotton seed impossible. 

I desire to call your attention to this matter, as in- 
volving in its successful solution not only great wealth 
to the inventor, but great pecuniary advantage to the 
producers of cotton. Can’t you find a man who will 
make the invention? Very respectfully, 

7 J. Z GEorGE. 
Committee on Agricultare and Forestry, United States 
Senate, August 24, 1804. 


where, When the lookout, pacing the foredeck, sights 
a ship or wants to call the attention of the wheelhouse 
to any matter, he does not call out, but steps to the 
rail and touches a button ; immediately an answering 
ring assures him that his signal has been heard and 
heeded. 

As the vessel approaches her dock there is a notice- 
able absence of the usual shouted orders from deck 
and bridge. It is all done by the electric bell, which 
was never known to swear or to be tempted to use 
language that would not be permissible in a parlor, 
something the man in charge of the deck has the repu- 
tation of doing occasionally. When the captain on the 
bridge wants to give an order to the wheelhouse, or 
the engine room, or the stokehole, or anything else, 
he merely turns to the second officer beside him, gives 
the order, and the latter presses a button. There are 
no less than six methods of signaling from the bridge 
to the different parts of the ship, and of these all but 
one are electric. The vessel's red and green side lights, 
than which nothing on the entire ship is more im- 
portant, are not the universal oil lamps, but are high 
power incandescent globes, and with them is a little 
instrument that audibly records in the wheelhouse any 
accident that befalls the lights. 

When the ship’s big whistle is to be blown, instead 
of tugging at a whistle cord, the officer touches a but- 
ton, and if it is desired that the whistle blow consecu- 
tive blasts at intervals for any desired length of time, 
a switch is turned. Not only is the whistle sounded, 
but on a continuous strip of paper is printed the time 
and duration of every blast, a record almost invaluable 
in cases of collisions in fogs, where conflict of evidence 
as to the proper signals is almost sure to arise. There 
are electrically driven fans in various parts of the ship, 
closets, kitchens and inner passages everywhere, but 
these are particularly notable in and about the fire 
rooms. Every one knows what an inferno the ordinary 
stokehole of a large steamship is from the descriptions 
that have often been given. In this part of the North- 
west it is so cool that, with the fan aperture half 
closed, it is actually uncomfortable to stand near the 
bunkers. So far from being naked demons in a little 
hell, the firemen actually wear clothes. This is an in- 
novation that ocean ship builders could very accept- 
ably follow. The ship carries a search light that will 
pick up a pilot boat letter 12,000 feet distant. There 
are many other novel features in the electric installa- 
tion of this most modern of all the modern vessels, but 
those indicated are the more interesting and new. 

D. E. WoopBRIDGE. 
—_—_______ 2+ 0 +e + 
Piperazine, 

As a remedy for uric acid poisoning, attended by 
such troubles as rheumatism, gout, muscular and 
articular pains, dyspepsia, etc., piperazine is recom- 
mended. Dr. J. Allen Osmun, of Newark, N. J., re- 














P. 8.—To any inventor wishing to test this device, 
I will be glad to offer all necessary facilities in the way 
of power, seed, house room, rough labor, ete., at my 
plantation in Le Flore County, Mississippi. 
> + + > 





Sunflower Paper. 
To the Editor of the ScreNTIFIC AMERICAN : 

An article appeared in your valuable paper, issue of 
May 26, 1894, entitled ‘The Sunflower and its Uses.” 
In that part of the article touching the use of the stalk 
for paper making, the writer wishes to make a few cor- 
rections and elicit some facts not generally known. 

During the sammer of 1898, Mr. Peter Hinkel, of Chi- 
cago, Il., president of the Salina Paper Manufacturing 
Company, was out visiting his plant, and while out 
riding in the country his attention was called to the 
immense growth of the sunflower. He was at once im- 
pressed with the idea that the stalk, if properly treated, 
could be used in making paper. Following up his 
“foolish idea,” as his friends called it, he procured a 
bundle of stalks and took them to Chicdgo. After 
boiling them for several bours he arranged a flatiron 
in his lap and with a hammer commenced reducing 
the stalks to a pulp, from which he produced a sheet 
of sunflower paper, and possibly the first paper that 
was ever made from the sunflower stalk. About the 
same time the writer began experimenting with an im- 
provised bleach and succeeded in making the pulp a 
light manila. After comparing results with Mr. Hin- 
kel, he determined to make a test on a larger scale, 
with regular paper making machinery, and on the 27th 
day of October, 1893, a practical machine test was 
made on 1,800 pounds of pulp, which produced about 
1,500 pounds of finished paper, on some of which the 
Salina Daily Republican was printed. It may be 
proper to state right here, in order not to mislead any 
one, that the paper in question was rather a coarse 
heavy sheet resembling straw paper, such as is used 
by butchers and grocers. 

In reference to the statement that the Salina mills 
are now ronning and producing “express and hard- 

ware papers,” must say the statement has no founda- 
tion; the mill has not produced one pound of sun- 
flower paper since the day of trial. Conditions arose 
in the final experiment that would hav. to be over- 


come by especially devised machinery, and to go into 


cost of each. The Black Ball consumed 650 gallons of 
oil, worth $11.62, and the Teed burned 61g tons of coal, known. This remedy, he says, has no toxic or corrod- 
worth not less than $21. Both boats maintainedafull | ing effect, and can be taken for any length of time 
capacity of steam during the entire trip, and as the | without disarranging the digestion or any vital organ. 
Teed is the faster boat she averaged a little over 12) 4 solution of piperazine in cold water will dissolve 
miles an hour as against the Black Ball’s 11 miles and | twelve times as much uric acid as the same quantity 
a fraction. Because of this, certain papers friendly to | of lithium carbonate. One other important item is, 
the soft coal interests attempted to construe the result | that piperazine always forms a neutral salt, no matter 


gards it as perhaps the best uric acid solvent now 














as a victory for soft coal. how long it is administered, or in what quantities, 

“The Black Ball is now fitted with an extra burner, a| which makes it an exceedingly safe thing to use. 
very small one, which is used to maintain steam when| [| merely mention in passing that piperazine is solu- 
the boat is not running. We can hold steam at 85) ble in cold water to almost any extent, and a good pre- 
pounds, for any length of time, with a consumption of | scription is as follows : 
less than two gallons of oil an hour, or about 70 cents R—Piperazine (Schering's), gr. v. 
per day. To do the same work requires about 114 tons Solve in aqua, $v. 
of coal, worth not less than $5, to say nothing of the Sig.—Tablespoonful in glass of Vichy two or three times a day. 
smoke nuisance, ashes caused by firing, and other ex- _ 
penses incident to the use of coal. A more accurate 
report will be prepared later.” 

—> 3 
(From tue Arcarrect, BurLpsrR AND Decorator.) 

The Steamer Northwest's Electric Equipment. 

There are some very interesting matters in connec- 
tion with the new steel passenger steamship North- 
west, of the Northern line, especially in reference to 
the vessel’s use of electricity, that have not been pub- 
lished. In preface it may be said that on no vessel in 
existence is there such general use of the electric fluid 
as on this greyhound of the great lakes. Whenis con- 
sidered the wonderful extension in the employment of 
electricity on modern ships of war and on the latest 
Atlantic liners, this statement may seem almost a 
piece of insular pride and prejudice, but it is made on 
authority that cannot be charged with such prejudice. 

The vessel is lighted by 1,800 incandescent globes, 
every one of which is hidden behind ground glass. 
This number, it is claimed, is 300 more than is in use 
in any of the Atlantic ships, even though the largest of 
them are 200 feet longer than the Northwest. The 
Campania and Lucania, of the Canard fleet, embody- 
ing the very latest in marine development, have about 
1,350 lights each. The Northwest's lighting equipment 
is driven by three direct coupled engines, each dynamo 
having 600 light capacity. The vessel has electric ele- 
vators between the freezing rooms in the forehold and 





The Removal of Iron Parts Shrunk on Hot. 

A method for instantaneously removing iron parts 
shrunk on hot, like a crank on a shaft, has been com- 
municated by M. Raffard to the Bulletin Technolo- 
gique of the French Societe des Anciens Eleves des 
Ecoles Nationales d’Arts et Metiers. An endeavor 
had been made to take off the outer hoop of a Laval 
turbine by heating it with a gas blowpipe; but the 
heat was communicated too quickly throughout the 
whole mass to give a sufficient difference of expan- 
| sion in the hoop alone, so as to loosen it; and there 
| appeared no alternative but to cut it. In such a case, 
M. Raffard recommends that molten lead be run round 
the part to be detached—a method he applied with 
success in 1860, at the Soho Foundry, Melbourne, in 
removing a crank that had been shrunk ona shaft 8 
inches in diameter. 


-—. 


A Large Blast. 

A large and successful blast was made July 29 in the 
quarries of the American Cement Company at Egypt, 
near Allentown, Pa. The blast consisted of 22charges 
of dynamite in holes drilled 20 feet deep. There was a 
total of a ton of dynamite. It was all set off simul- 
taneously by electricity. The report was loud and the 
earth shook a trifle, but not a mishap occurred. The 
result was unexpectedly successful. It is calculated 
that the enormous amount of 12,000 tons of cement 
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the kitchens and cafe. She has electric signals every-' rock was dislodged by the blast. 
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CHURCH OF BORKI, RUSSIA. 

Our readers will remember the catastrophe of Borki 
in 1889, the news of which stupefied Russia with as- 
tonishment. The train which carried the imperial 
family was derailed, but by a miracle the illustrious 
travelers escaped with a few insignificant wounds, 
while other persons lost their lives. 

The Russians considered this preservation of the 
sovereign and his followers as a providential inter- 
position, and at once made a vow to construct a church 
on the spot where the accident took place, as a thank 
offering to God for having preserved the Czar to his 
beloved subjects. 

In four years the sum necessary for the construction 
of the edifice was collected, and the church, which is 
a masterpiece of architecture, was lately dedicated by 
the emperor in person. 

Alexander III. was at Borki at this touching cere- 
mony when he received the dispatch announcing the 
death of Carnot. The news brought tears to the eyes 
of the emperor, who could not help thinking there 
was some connection between this tragic death and 
the danger which he escaped on this very spot.—Le 
Monde Illustré. 
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Some Pecullarities of Water. 
BY J. J. STEWART, B.A. CANTAB, B.SC. LOND. 

It is a common saying that the greatest blessings we 
enjoy cost us nothing. This is especially true of those 
two wain factors which produce health—fresh air and 
pure water. We can imagine the demand there would 
be for clear pure water, and the way in which it would 
be appreciated, if it were as rare and costly as wine. 
Not only is it lightly valued, but many intelligent peo- 
ple know very little about the nature of water. I pro- 
pose, therefore, to say something about this well-known 
substance, which yet remains to many people so much 
unknown. 

Water in many ways stands alone as perhaps the 
most singular of all substances studied by students of 
physics. To illustrate this, let us first consider the 
manner in which water behaves when it is heat- 
ed. Take some ice-cold water—that is, water at the 
temperature of 0° Centigrade (or 32° on Fahrenheit’s 
scale)—and gradually heat it. It will be found that 
instead of expanding when it grows hotter, as nearly 
all solids and liquids do, it contracts; in other words, 
its density increases as the heat is applied, until its 
temperature rises to 4°C. It hasnow reached the tem- 
perature at which its density is greatest, and after this | 
it begins to expand like an ordinary substance, slower 
at first and more quickly afterward, till it reaches the 
temperature of 100° C. (or 212° F.), the boiling point of 
water; when, however much it is heated, it grows no 
hotter, all the heat being used in changing the water 
into steam, that is, in separating the molecules or min- 
ute particles of the liquid water to such a distance | 
apart that it becomes a gas, and then exists as steam 
at the temperature of 100°C. As is well known, the’ 
heat required to turn one pound of water at 100° C. | 
into steam at the same temperature is as much as is 
required to raise the temperature of five hundred | 
and thirty-six pounds of water through 1° C. 

This peculiarity of water, that it at first gets heavier 
when it is heated from the freezing point, makes a very 
great difference to the inhabitants of the earth, for if | 
water conducted itself as other liquids, consider what 
would happen to lakes and sheets of water in winter. | 
As the surface of the water was cooled down by contact 
with the frosty air the topmost layer would grow 
heavier and sink to the bottom, while its place would | 
besupplied by warmer water from below, and this would 
goon till the whole of the water in the lake attained the 
freezing point and then it would freeze from top to | 
bottom, producing a great mass of ice which would 
take a long time to melt. What actually happens is 
as follows: The water gets colder at the top and there- 
fore heavier, and sinks till the temperature of 4° C. 
throughout the whole mass is arrived at. Then as the 
surface layers cool still further they become lighter 
than those below, and therefore do not sink, but remain 
at the top till they fall to 0° C., or freezing point, and 
then change into solid ice. In this way a crust of im- 
movable ice is formed on the top, while the water be- 
low it may be somewhat higher in temperature than 
the freezing point, and as ice is a bad conductor amd it 
cannot sink downward, the heat escapes but slowly 
from the water underneath, which is thus preserved 
from freezing. The result of all this is that we enjoy a 
temperate climate. If the lakes froze throughout, the 
fish would all be killed, and summer heat might 
searcely suffice to melt the masses of ice which would 
remain at the bottom while only the surface water 
was warmed. 

Most substances occupy a less space in the solid than 
in the liquid state ; some, however, expand on solidify- 
ing, and water belongs to the second and smaller class. 
An obvious result of thisis that ice floatson the top of 
water, and another result known to us all is that when 
water freezes in a pipe, the foree with which it expands 
on changing to its solid condition is very apt to burst 











the pipe, with effects which are often unpleasant on the 
arrival of the thaw. This expanding force is of extra- 


ordinary magnitude, and hollow bombs made of strong 
and thick metal have been burst by being first filled 
with water and then thrown out into the open air on a 
frosty day. When this was done, after a time the 
metal balls were heard to explode with a report like 
that of a gun, and the contents forced themselves out 
in the form of ice. 

Substances which, like water, expand when they 
freeze have their freezing point lowered by pressure. 
So water when exposed to great pressure freezes at a 
temperature below 0° C.—that is, it remains liquid, even 
although it has fallen below the point at which in 
ordinary circumstances it turns solid. This lowering 
of the freezing point is but small; for an increase of 
pressure of one atmosphere—that is, about fourteen 
pounds on the square inch—the lowering is 00075" C., 
or roughly speaking, under the pressure of one ton 
weight per syuare inch ice melts at one degree Centi- 
grade under its ordinary melting point. The pressure 
of one atmosphere—that is, the pressure of the air above 
us—is equal to the pressure of thirty-two feet of water ; 
therefore, at a depth of about thirty-two feet in the 
sea, or in a lake, the pressure is two atmospheres. 
Now at great depths in the sea the pressure at which 
the water there exists is much increased, and thus its 
freezing point is lowered. Besides this, the presence 
of the salts dissolved in sea water causes its freezing 
point to be lower. 

The fact that the freezing point of water is lowered 
by pressure has an important bearing on the phenom- 
ena of glacier action. If a piece of wire be slung over 
a block of ice and weights suspended at the ends, it is 
found on looking at the ice after a time that the wire 
has penetrated into it, and if the block be left with the 
weighted wire pressing against it, in course of time 
the wire will be seen to have made its way com- 
pletely throughtheice. But the block will not be divided 
in two by this process ; the ice closes together again be- 
hind the wire, and at the end remainsas before, a solid 
block, with perhaps a line of bubbles marking the 
course taken by the wire through it. This peculiar 
behavior of the ice is called regelation, and may be ex- 
plained by the lowering of the temperature of freezing 
produced by pressure. Under the wire there is an in- 
creased pressure so that the ice melts, but the water 
thus formed is below the freezing point, so that it at 
onee becomes ice again behind the wire. Similarly 
broken pieces of ice near its melting point can be squeez 
ed together in a press so as to form a solid block. 

Effects like this occur in glaciers. Under pressure at 
certain points the ice is melted ; thus water, occupying 
less bulk, is formed and the pressure at the particular 
point is relieved, being passed on to another portion of 
the mass. But the water formed, being lower in tem- 
perature than the surrounding ice, almost immediately 
resolidifies. Thus theice behaves as if it had plasticity 
and was a viscous solid, like wax. 

It has also been suggested that ice does not melt 
suddenly at one particular temperature, but passes 
through an intermediate viscous state, and that there 
is a continuous change of temperature from that of 
cold, hard ice to liquid water; ice thus behaving like a 
substance such as paraffin wax, which gradually melts, 
passing through a viscid condition, though in ice 
the change is much more rapid. If this is so, we can 
understand why two pieces of ice near the melting 
point, when placed together, should unite in one block 
even without pressure, for the hard ice would be ata 
lower temperature than the surface layer of water be- 
tween the two pieces of ice, and the latter would there- 
fore soon solidify. 

This curious property of ice under pressure accounts 
for the readiness with which snowballs can be made 
by squeezing in the hands. When the snow is con- 
siderably below the freezing point the manufacture of 
snowballs becomes more difficult, and does not take 
place till the snow is somewhat warmed by the hands. 

Another peculiarity of water is that it is less con- 
pressible at high temperatures than at low. In winter 
it is more readily reduced in bulk than in summer. 
This is contrary to the behavior of most liquids at 
ordinary temperatures, such as alcohol or ether, whose 
compressibility is increased by a rise of temperature. 

In an account of the behavior of water mention 
must be made of what is known as capillary pheno- 
mena. When the end of a tube, with a fine bore, is 
plunged beneath the surface in a basin of water, it is 
noticed that the water rises in the tube and stands at 
a higher level than that of the water surface in the 
basin. Also when water is sprinkled ona surface which 
it does not wet, such as velvet, it does not spread over 
the surface, but stands in isolated beads or drops. 
In fact, water behaves as if it were surrounded by a 
contractile skin, and a dropof water may be rough- 
ly compared toa fluid contained in an elastic India 
rubber bag. This peculiarity in the surface layer of 
water is called superficial tension, and its amount may 
be measured by noting the height to which water 
rises in a tube of known diameter, for the tension 
round the circumference of the top of the column 
of water balances the weight of the water raised. It 
may be also measured by observations on the size of 
drops. Itisexplained bythe different condition of the 


particlesin thesurface layer of the water, which on the 
side next the freeair are not under the attraction of other 
water particles, and so differ from the particles in the 
midst of the water, which are surrounded on all sides 
by their neighbors and exposed equally all round to 
their attraction. It is owing to this surface tension 
that the pressure inside a soap bubbie is greater than 
the pressure of the atmosphere ontside. The velocity 
of small ripples on the surface of a smooth pond de- 
pends on the superficial tension, while the behavior 
of large waves is controlled by gravity. 

The passage of water along the pores of rocks is much 
facilitated by this capillary action, and has important 
consequences in the geological effects produced. Water 
is thus able to penetrate deep down through the crevices 
of rock, even against considerable pressure exerted 
against it by steam, and changes in the structure of 
the rocks are produced by the contained water when 
under pressure and raised in temperature in the interior 
of the earth’s crust. 

By application of great pressure the temperature of 
vaporization of water may be much raised, and this 
superheated water has been shown to have consider- 
ably augmented chemical activity, and to be able to 
dissolve and alter glass. The importance of this in the 
explanation of geological processes is obvious when we 
consider the great quantity of interstitial water con- 
tained in all the rocks of the earth’s crust, 

What the exact constitution of water or any other 
liquid is still remains very much a mystery. The mole- 
cules or particles of the liquid seem to be able to move 
about with considerable freedom, but when it becomes 
solid their position is much more fixed. Why water 
stuff should occupy a greater space in the solid than in 
the liquid state no one has been able to explain. One 
peculiarity of water particles we can observe when we 
see them in the form of snow, and that is that they 
arrange themselves in crystals of the hexagonal system. 
This is well shown in the beantiful minute six-rayed 
stars of various shapes which are to be seen in freshly 
fallen snow. 

Water boils when the pressure’cf its vapor produced 
by heating just exceeds the pressure of the external 
atmosphere. Thus the temperature at which boiling 
takes place depends on the atmospheric pressure, and, 
as is well known, is lower on the top of a mountain 
than at its base, so that cooking operations become 
more difficult ata high-lying place such as Quito on 
the Andes. Also from this cause the temperature of 
boiling water is less when the barometer is low. Thus 
we see that while the melting point of ice is lowered 
by pressure, the point of vaporization of water is raised 
by increasing the pressure. The law is that when a 
substance contracts on changing its state, as ice 
does on becoming water, the temperature at which the 
change occurs is lowered by pressure ; when the change 
of state is accompanied by expansion, as when water 
becomes steam, the effect of pressure isto raise the 
temperature at which the change takes place. An 
interesting and readily performed experiment on the 
effect of pressure on the boiling point is the following: 

Boil some water in a flask; while boiling is going on, 
cork the flask and remove the source of heat; when 
the glass vessel has somewhat cooled down, squeeze a 
sponge saturated with cold water over the flask, and 
boiling will be seen to recommence. This is owing to 
the fact that the sudden application of the cold water 








outside condenses the vapor above the hot water with- 
in, and thus considerably reduces the pressure above 
it, so that bubbles of vapor can be again formed in the 
liquid and boiling is renewed. 

Water consists of the two gases, oxygen and hydro- 
gen, combined together, and it may be decomposed 
into its elements. If a current of electricity from a 
battery consisting of several voltaic cells be sent be- 
tween two plates of platinum placed opposite each other 
in a vessei of water, bubbles of gas will be observed to 
rise from the plates while the current passes; these 
are produced by the splitting up of the water particles, 
and in course of time the whole of the water may be 
thus changed into its constituent gases. By collecting 
the gas given off at the plates in separate jars, it is 
found that the gas set free at one plate consists of 
hydrogen, while that collected at the other plate is 
oxygen, and that the volume of the hydrogen is almost 
exactly double that of the oxygen. Thus water con- 
sists of two volumes of hydrogen combined with one 





volume of oxygen, and if the combination takes place 
at a temperature above the boiling point of water, it is 
found that the volume of steain produced is two-thirds 
that of the united volumes of the two gases. By 
placing hydrogen and oxygen gases together in a jar, 
in the proportion by volume of two to one, and then 
bringing the mouth of the jar to a flame, aloud ex- 
plosion occurs ; the gases have combined together, and 
the sides of the vessel are seen to be covered with a 
dew of condensed drops of water.— Knowledge. 
—__—_—___--.9-~@--—. —- —__--- 

It has been computed that the death rate of the 
globe is 68 per minute, 97.790 per day, or 35,717,790 per 
year. The birth rate is 70 per minute, 100,800 per day, 
or 36,817,200 per year, reckoning the year to be 86514 





days in length. 
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MANUFACTURE OF SPIEGELEISEN. 

The illustrations accompanying this subject were 
taken from the plant of the Passaic Zine Company, 
on the Hackensack River, near Jersey City, N. J. 
Spiegeleisen is used in the manufacture of Bessemer 
steel. The Bessemer process consists of blowing air 
through molten pig iron, the latter containing sili- 


con and carbon. The combustion of the former dur- 
ing the “blow” produces an intense heat, the carbon 
being subsequently eliminated through the reactions 
created between oxides of iron formed and carbon. 


In order to get rid of the oxides of iron in the steel 
produced, to give it the exact carbon contents required 
by the use to which the stee! is to be put, and at the 
same time secure certain advantages which the pres- 
ence of manganese in the steel gives in the subse- 


















furnace in alternate layers, the “ stock,” as it is called, 
being first hoisted to the top in cars on an inclined 
plane, 96 feet in length. It is then dumped into a bell 
which closes up the top of the farnace and then low- 
ered, admitting the material, and raised again by 
means of an air cylinder. ‘The gas is utilized in heat- 
ing the blast in hot blast stoves or ovens, and in rais- 
ing steam to supply the blowing engine, pumps and 
elevator with power. Those parts of the blast fur- 
nace which are exposed to the greatest heat are saved 
from destruction by a system of water cooling. The 
blast comes in contact with the material at the level 
of the “tuyeres,” the blast being about 900° F., melting 
the residuum which collects down into the crucible. 





The ascending current of hot gas heats the descending 
column of solid material which comes down as the 




















iron U-shaped pipes, 14 feet in height and 19 inches 
in diameter. The pipe through which the air is 
blown connects itself to each set of pipes in the ovens. 
Through these pipes, which lead into each other, the 
air is blown into the furnace by the blowing engine. 
The gas pipe from the condensers also heats the 
boilers which furnish the steam to run the blowing 
engine. The gas and zinc vapor pass from the fur- 
| nace to the down-comer and into the condensers, 
where the vapor oxidizes and forms itself into a black 
powder, which, when coming in contact with the air, 
changes to a buff color. The down-comer and con- 
densers being exposed to the atmosphere causes the 
temperature to fall to about 400° F., the decrease caus- 
ing the vapor to oxidize. The gas passes from the con- 
densers into the 3 foot pipe, and into the 12x80 foot 
ovens, which are lined with fire brick, the con- 
fined heat of which, kept up by the passing of the 
hot gas in between the air pipes, keeps the blast up to 
about 900° F. From these ovens the blast passes out 
to the furnace, the gas at the same time escaping 
through a passage at the top of the ovens and out 
into the chimney. The oxide is cleaned out of the 
condensers and pipes every 4or 5days. After cool- 
ing it is packed into bags ready to be manufactured 
into spelter. About 15,000 pounds of oxide accumu- 
jates monthly. Anthracite coal is used in the furnace, 
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THE MANUFACTURE OF SPIEGELEISEN FROM ZINC ORE RESIDUUM. 


quent processes of rolling, alloys of iron and manganese 
called “ spiegeleisen ” or “ ferromanganese,” according 
to their manganese contents, are added to the fluid 
steel. The spiegeleisen manufactared by this com- 
pany is made from the residuum of zine ore, which 
eontains quantities of iron and manganese. The furnace 
in whieh the material is melted isan elongated, barrel- 
shaped structure. about 45 feet in height from the 
hearth to the charging floor. The body is formed of 
steel plates, riveted together, forming a shell, which is 
lined inside with fire brick from 25 to 30 inches in 
thickness. The molten metal and slag or cinder ac- 
cumulates in the hearth or crucible, whieh is about 
6 feet in diameter inside. About 5 feet above the 
bottom of the furnace are a number of “ tuyeres” 
through which the air or “blast” is blown by a blow- 
ing engine, the blast being conducted to the tuyeres 
from a pipe waich encircles the lower part of the 
furnace. The material, which consists of coal resi- 
duum and limestone, is charged at the top of the 





lower parts are melted and tapped off. The molten 
metal is tapped off at the bottom of the crucible 
three times every 24 hours, running out at each cast 
about 6 tonsof spiegeleisen. The cinder or slag which 
constitutes the impurities of the ore, such as silicon, 
alumina, lime, magnesia and the ash of the fuel, being 
lighter, the iron floats on top, and is allowed to flow 
off about fifteen times daily. 

The residuum contains about 24 per cent iron, 
11 per cent manganese and about 6 per cent of zine. 
The intense heat distills the zinc, which passes off 
with the gas in the form of vapor. Connected to the 
side of furnace near the top is a 4 foot pipe, called the 
down-comer. This down-comer connects itself to the 
sides of two sets of condensers, each set containing 
72 pipes 1 foot in diameter and 35 feet in height. Con- 
nected to the other sides or ends of condensers is an- 
other pipe 3 feet in diameter which passes along and 
connects itself to a number of hot blast stoves or 
ovens, the interiors of which are fitted up with 21 


the charges amounting to about 8,000 pounds daily, or 
every 24 hours. The charges of residuum and lime- 
stone amount to about 5,000 pounds every 24 hours. 
The plant turns out about 17 to 20 tons of spiegeleisen 
daily. The limestone used comes from Jerman Val- 
ley, N. J. Spiegeleisen is cast in pigs weighing from 
100 to 200 poundseach. About 50 pounds of spiegeleisen 
is used in every 1,000 pounds of steel. Bessemer steel 
ie used fora large variety of purposes, such as struc- 
tu:al material, steel rails, plates, and also for wire and 
nails. 


—_——or 





A WRITER in the London Electrical Review holds that 
there are very strong reasons for believing that the 
ether obeys the ordinary laws of gravitation. “If we 
accept the notion that ether attracts itself, and obeys 
the ordinary laws of gravitation in regard to itself 
and to other forms of matter in a condensed form,then 
it is not diffieult to understand its whole phenomena 
of disturbance.” 
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The Electrie Coherer. 

The Electrical Review, London, in speaking of Dr. 
Oliver Lodge’s new instrument for detecting Hertzian 
oscillations, has the following : 

“Prof. Oliver Lodge is a worthy continuator of the 
epoch-making work of the great Hertz. In his recent 
lecture at the Royal Institution he showed some inter- 
esting electric wave experi- 
ments with apparatus of re- 
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model has been constructed by Dr. Lodge to illus- 
trate this theory. An electric bell or other mechanical 
vibrator is mounted on the same board as a tube 
of filings, which in this case acts as a detector, 
and has its sensitiveness restored by the vibrations of 
the bell. This apparatus can be arranged so that a 


feeble electric stimulus produces a feeble, steady 








markable simplicity and sen- 
sitiveness. As he remarked, 
* the detector for Hertz waves 
might have been used in the 
last century; it might have 
been used by Benjamin 
Franklin.’ The instrument 
which Dr. Lodge has devised 
for detecting electric waves 
he calls a coherer. It may be 
described as an electric welder 
on a very small scale, the 
electric welding being effect- 
ed by the exceedingly minute 
currents produced at the con- 
tact of two pieces of metal 
by Hertz waves. Lodge had 
observed, in 1889, that two 
knobs, so close together that 
the air gap was unable to 
stand any such voltage as an 
electroscope can show, would 
actually cohere when a spark 
passed between them. The 
joint thus welded was capable 
of conducting an ordinary 
bell-ringing current if a sin- 
gle voltaic cell was in circuit, 
and required a_ perceptible 
amount of force to separate 
it. This arrangement has 
been developed by Lodge into 
an extremely sensitive wave 
detector. One terminal of an 
electric circuit, containing a single voltaic cell and a 
moderately sensitive galvanometer, consists of an 
iron wire which rests lightly on an iron plate attach- 
ed to the other terminal, The instrument is most 
sensitive when the contact is sufficiently good to 
allow a very small current to pass. If electric waves 
are produced, say by charging and discharging an in- 
sulated sphere at some distance, the insulating layer 
at the coutact of the coherer breaks down, and a con- 
siderable deflection is shown on the galvanometer. 
With this simple apparatus the reflection, refraction, 
polarization, and other optical properties of electric 
waves can be 

readilydemon- j—- 
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Dr. Lodge esti- 
mates that 
they would be 
leteeted half a 
mile away. 
lhe sensitive- 
ness of the con- 
tact can be re- 
stored by tap- 
ping the plate. 

“On _ these 
phenomena 
Dr. Lodge has 
founded an in- 
genious theory 
of vision. The 
retina of the 
eye is suppos- 
ed to be fur- 
nished with 
cohesive econ 
tacts which 
allow an elee- 
trie current to 
flow in the 
nerves when 
acted upon by 
the electro 
mhagnetie 
waves of light. 
Mechanical vi- 
bration suppli- 
ed by the tis- 
sues restores 
the sensitive- 
hess of the eon- 
tact at inter- 
vals of a tenth 
of a second. A 
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ELECTRIC CABLEWAY. 


effect, and a stronger stimulus a stronger effect. 

‘* The coherer is more sensitive to short waves than 
to long. The sparking at the contacts of an electric 
gas lighter will produce a marked effect, while heavy 
sparks from a large influence machine will not affect 
the instrument. Like the eye, the coherer has a limited 
range of wave lengths. This field of investigation pro- 
mises results of great theoretical interest at least. 
Whether electric oscillations of these extremely high 
frequencies are ever to have any technical application 
is doubtful. The experiments of Tesla and others in 
this direction have not been promising.” 
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STEAM AND ELECTRIC CABLEWAY FOR LOGGING 
AND CANAL BOAT TOWING. 

Considering the fact that there is in this and other 
countries great wealth of swamp forests heretofore un- 
available, it is surprising that some one has not devised 
a practical system for logging swamps before this date. 
With the exception of two systems, which are only 

available for short distances, 
no appliance has been invent- 
ed until Richard Lamb, of 
New York, designed and put 
into practical use his steam 
logging system. 

As the total area of forest 
to be cleared at any one set- 
ting would not require much 
time, the system had to be de- 
signed to be easily removed 
from place to place. Trees 
had to be used as supports, 
as they are the only founda- 
tion to be found in a swamp. 
Natural'y any steam logging 
syst t rked ' 
prac traigbt tis 
atteiur' 
strai; 
eult stam ri wa 
not 
tha 
den 
line 
from ; 
consequently this system wa 

P designed for long spans. 

Iron brackets are put upon 
trees or timber uprights. The 
endless stee! hauling cable i: 
suspended by the snatch- 
block and swinging sheaves 
on the brackets, and is made 
to pass around a large metal- 
lic sheave on the tailtree. 

Two or three turns of this cable are taken around an 
elliptically grooved sheave. This sheave is run by an 
engine having one lever, which reguiates the speed, 
reverses the engine, and shuts and opens the throttle 
valve. 

The bearing cable is hauled out in sections by the 
endless cable and joined together by patent couplings, 
over which the cars pass without interference. 

The cars have grooved wheels to run upon the bear- 
ing cable, with a hanging arm, to which the hauling 
eable is attached. A metallic tackle block, having a 
grip to sustain the load, is hung from the hanging 
arm. By con 
fining the 
end of the rope 





iv | ’ 





and moving 
the ear, the 
log, which is 
attached by 
tongs to the 
lower block, is 
raised and ji 

held suspend 

ed until it is 
desired to 
lower same, 


when the grip 
is released and 
the log falis. 
Logs are 
nauled in from 
either side up 
to the bearing 
by a 
cable which is 
attached by 
tongs to the 
log. This cable 
is 
through a 
sheave, placed 
as high up a 
tree, near the 
cable, as the 
stiffness of 
the tree will 
admit, thence 
through a 
sheave attach-— 
ed to the sam 
tree at the 
same elevation 
as the bearing 
eable. A-strut 
is placed  be- 
tween the tree 
and the 
ing cable, and 
a sheave is at- 
tached at the 


eable 


passed 


bear 
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intersection of the strut and the cable, through which 
the lateral hauling rope is passed. By attaching the 
end of the rope to a ear and hauling it on the same, 
the log is pulled in to the main cable. 

For distances up to one half mile this steam cable- 
way is very serviceable. The system has been in actual 
operation in a swamp in North Carolina for the past 
six months, 

One of our engravings is from a photograph taken 
from the apparatus in actual use in the swamp. It 


illustrates very clearly how the load is supported by 
the bearing cable, and shows the method of attaching 


the trolleys to the logs. 

To extend the system further into the swamps, Mr. 
Lamb has substituted electricity for steam, and instead 
of having an endless hauling cable he uses the same 
size cable a single length ivstead of a double length. 
This cable is passed around an elliptically grooved 
wheel on a car or locometive, which is revolved by an 
electric motor on the same; thus the power is trans- 
ferred to points on the line where work is to be done, 
instead of being always at the end, as in the case of 


the steam cableway. By means of a false saddle on 
the tree bracket, on which the traction cable rests, the 
line can be run in right or left curves, obviating all 


trouble in regar! to alignment. The same method is 
employed for hauling logs up to the cable from either 
side of same as is used with the steam cableway. 

As will be observed in one of the engravings, the 
operator can ride with the electric locomotive, control- 
ling all its movements by a rheostat and switches near 
at hand. 

This electric cableway can be used for a number of 
purposes, one of the 
most valuable of which 
is canal boat tow- 


' bread is sufficient to kill them all. As soon, however, 
| as the bread is cut and is allowed to lie about uncov- 


ered, not only harmless but pathogenic microbes find 
in it an excellent nutrient medium. White or wheat 


meal bread is a better medium than black or rye bread, 


/as the latter contains a greater percentage of acidity. 
| Dr. Troitzki’s experiments with the pathogenic bac- 
| teria, says the British Medical Journal, gave the fol- 
lowing results : 

Streptococcus pyogenes aureus retains its vitality on 
the crumb of wheat meal bread for 23 days; the bacil- 
lus of anthrax (without spores) remains alive on the 
crumb for 30 to 37 days, and the crust for 31 to 33 days; 
the typhoid bacillus remains active 25 to 30 dayson the 
crumb, and 26 to 28 on the crust; while the bacillus of 
cholera lives 27 days on both. Of special interest is 
the fact that if the bread is placed before the experi- 
ment for fifteen minutes in the disinfecting oven (at a 
temperature of 115 degrees C.) all of the above named 
pathogenic bacteria retain their vitality for several (4 
to 8) days longer. The author explains this fact by the 
acidity of the bread being lessened by the heat and 
the bread becoming a better nutrient medium. 

8 Eo 
Raising a Bridge. 

The raising of a bridge in Switzerland upon the line 
of the International Railway, from Paris to Vienna, 
has attracted considerable attention from the methods 
pursued. The occasion for the change, says Locomo- 
motive Engineering, was that the river crossed—the 
Rhine—had lost in the sectional area of the passage 
between the piers about 25 per cent in thirteen years, 
owing to the deposition of gravel and sediment, while 








ing. This has been 
tried practically and has 
proved very effective. 
In canal boat service, 
the towing hawser con- 
tains insulated wires. 
This cable is rigidly at 
tached to an eye bolt, 
just below the point of 
insulation on the hang- 
ing frame, and from the 


end of the rope the 
various wires are con- 
nected with their re- 


spective connections. 
The bite of the rope is 
connected with e clamp 
made of non-conducting 
material; the socket of 
this clamp, and the pin 


which engages in it, 
which contains the 
wires leading to the 
reversing switch and 
rehostat, is made irre- 


gular in shape, so that 
corresponding wires are 
obliged to come in con- 








tact when the clamp is 
connected. 

In operating, a canal 
boat will apply for a 
motor. If the boat does 
not own a rheostat, one will be placed on board. The 
towing rope will be attached to the sampson post, 
leaving the end of the rope free. The wires in the tow 
line will be connected with their respective wires in the 
rheostat by the clamp as desired, and the boat pro- 
ceeds. 

On approaching another boat coming in the opposite 
direction, motors are stopped, cables are disconnected, 
and boats exchange cables, and consequently motors, 
and proceed. Of course, an extra cable, one above the 
other, or one on each bank, would obviate the neces- 
sity of exchanging motors. 

The trial plant illastrated is operated with a 15 k. w. 
Edison dynamo, at 220 volts. The motor is 5k. w. 
Lundell, provided with a metal bonnet to protect it 
from rain, but which is not shown in the illustration. 
The large scow shown is gotten under way quickly. 
Bouts can be pulled at the rate of six miles per hour 
with the motor now made, 

An early adoption of this system of canal propulsion 
seems feasible and desirable. 

Further particulars in regard to this system may be 
obtained by addressing Mr. Richard Lamb, 1 Broad- 
way. New York City. 

Advantages of New Bread. 

New bread and the hot morning roll have been con- 
demned as injurious and difficult of digestion. How- 
ever true this charge may be, the use of new bread ap- 
pears, even from the hygienic point of view, to have 
some compensating advantages. Dr. Troitzki, writing 
in the Russian medical periodical Vratch, states that 
he has found that new and uncut bread contains no 


micro-organiszins, 36 the heat necessary to bake the 





CANAL TOWING BY ELECTRICITY. 


the high water level had risen to such an ertent as to 
pile floating debris six feet deep on the bridge floor in 
times of flood. The alterations included some re-en- 
forcements, besides the raising of the whole structure 
about five feet. 

The bricze was continuous over a central pier, and 
had two main vertical posts there and four vertical end 
posts. Toeach of these posts an inclined strut was at- 
tached in a transverse vertical plane, presenting a sur- 
face for the top of a hydraulic jack to act upon. Eight 
special 100 ton jacks were used, with an 8 inch stroke 
and a working pressure of 400 atmospheres, the piston 
being nearly 0°7 in diameter. The fluid used was a mix- 
ture of water, alcohol and glycerine. Sixteen men 
operated the jacks, their movements being synchro- 
nized by a code of signals, designed to secure uniform- 
ity of action. The bridge was raised a foot or two by 
short lifts, followed by thoroughly blocking, and then 
building under one course of cut stone masonry. The 
total load was 546 tons, and the maximum load ona 
single jack was 87 tons. The bridge was raised in four 
stages during intervals between trains. The longest 
interval between trains was about twohours. The 
weight of trains was rigidly restricted during the time 
the bridge was undergoing repairs, and their speed 
was limited to three miles an hour in crossing the 
bridge. In addition, a special block system was organ- 
ized upon thatsection of the line upon which the bridge 
is located, so that operations could be suspended, and 
the track restored five minutes before the arrival of a 
train at the site. 
jae ee 
In 1890 the railroads of the world were estimated 





at 370,281 miles, 
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Pneumatic Gun Tests. 

A number of pneumatic gun tests have been re- 
cently held at Sandy Hook. Probably the most in- 
teresting of these trials was an acceptance test of the 
Ordnance Board, which took place August 21. The 
battery consists of two 15-inch and one 8-inch pneu- 
matic guns, constructed by the Pneumatic Torpedo 
and Construction Company, of New York. The 
boiler capacity of the plant is four hundred horse 
power. The air is stored in accumulators after being 
compressed ; there is a firing reservoir for each gun. 
The 15-inch guns weigh, with the carriages, fifty-two 
tons, and are set in a depressed foundation. The 
guns are trained by electricity, and the range is deter- 
mined partly by elevation, as in the ordinary field 
piece or rifle, and partly by the variation in pressure, 
which can be regulated with ease. The operator 
stands on a platform fastened to the gun, and the 
entire gun can be revolved in fifty-two seconds. When 
the shot is fired a low, hissing sound is heard at first, 
followed by a deafening report. The projectiles can 
be seen as soon as they leave the muzzle. The pneu- 
matic guns at Sandy Hook can drop 500 pounds of 
high explosive into the Main, Swash and East channels 
through which all vessels of any size must pass to 
enter New York harbor. The pneumatic guns are 
surprisingly accurate, 96 per cent of the shots being 
what are known as bull’s eye shots, which is a remark- 
able showing. 

After some preliminary shots two heavy charges 
were fired. The first was a 10-inch subcaliber projec- 
tile charged with two hundred pounds of explosive 





a 





composed of 87 per cent of nitroglycerine, 7 per cent 
of guncotton, 4 per cent 
of magnesia and 2 per 
cent of camphor. The 
fuse was set to act on 
impact. As the projec- 
tile struck the water the 
spectators saw an enor- 
mous column of water 
like a huge geyser, pro- 
jected up hundreds of 
feet into the air; a few 
seconds later a penetrat- 
ing report was heard. 
In the final round a full 
caliber 15-inch projec- 
tile charged with 500 
pounds of the high ex- 
plosive described above 
was fired with a fuse 
set to explode the shell 
two seconds after im- 
pact with the water, to 
avoid breaking the glass 
in the lighthouse win- 
dows. The range was 
about 2,500 yards. The 
fuse delayed the explo- 
sion one-quarter of a 
second; the ocean for 
a radius of fifty feet 
rose in a solid column. 
The plant is capable of 
supplying the compress- 
ed air consumed on the 
entire five rounds in ten 
minutes. It is not 
claimed by the builders of this gun that it will revolu- 
tionize the art of war, but they do claim it to be an 
effective weapon for short and medium ranges, not 
over three and one-half miles, and certainly the results 
of the recent tests have amply demonstrated the relia. 
bility and accuracy of the gun. 
An Electrically Heated Quilt. 

A new invention, called by its inventor the thermo- 
gen, consists of a quilt containing a coil of wire bent in 
the fashion ofa gridiron, inclosed in insulating and 
non-conductiig material, and embedded in cotton 
wool or other soft substance with a silk or woolen cov- 
ering. The resistance offered by the coil to the flow 
of an electric current through the wire produces heat 
in the same way that heat and eventually light are 
produced in the filament of the glow lamp. A uniform 
temperature of about 150° Fab. is thus maintained, but 
in the event of the temperature rising beyond that 
point from increase of pressure in the electric mains, a 
fuse instantly melts and automatically shuts off the 
current. The quilt may be readily attached to ordi- 
nary incandescent lamp terminals. In describing this 
device the Lancet says that the most important medi- 
eal use of such an invention would be on the operat- 
ing table, where, in lengthened operations or in those 
attended with hemorrhage, where artificial means to 
sustain the patient’s temperature are required, 
blankets and hot water are a decided nuisance. In 
such eases this quilt would be invaluable as a soft, 
dry, warm, and convenient covering. Again, in cases 
of chronic rheumatism, lumbago, or senile slowness of 
circulation, such an appliance would be useful. The 
thermogen is now on trial in several English hospitals. 
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The Physical Basis of Knowledge. 

The surface of the brain has many centers upon it 
whose functions have been carefully studied. In ad- 
dition to these centers, there are tracts of nerve matter 
connecting them with each other, so that an associated 
or concerted acting of the brain centers becomes possi- 
ble—indeed, is of constant occurrence. One hears the 
word “rose” spoken, and immediately the image of a 
rose is recalled ; there is a recollection of its odor, of 
its color, of its size and shape, and a stimulus goes to 
the proper centers, so that the word “rose” may be 
spoken or written, if it is so willed. It is these tracts 
or paths of nerve matter that enable the brain to 
build up our complex ideas. It will be seen from 
what has been said that the word “ rose” carries with 
it many elements, such as color and shape, learned by 
experience through the eyes; taste, by the tongue ; 
odor, by the nose; weight, by the hands. But all 
these qualities of taste, color, odor, weight, etc., go to 
make up our complex idea of what arose is. These 
varied primary or elemental ideas have reached the 
brain by separate channels, have formed memory pic- 
tures on the centers, which, in turn, have become as- 
sociated by means of the intercentral nerve paths into 
complex ideas. 

In addition to the impressions reaching the brain 
through the nerves of hearing, sight, taste, and olfac- 
tion, there is a constant stream of sensations pouring 
into the brain along the nerves of feeling. It has now 
been pretty well settled that some of the nerve fibers 
conduct sensations of heat, others of cold, some of pain 
and still others that sensation known as muscular effort, 
or the muscular sense. All these are carried to differ- 
ent parts of the brain and there registered. From this 
registry they can be called up as a memory of past 
experiences. It will now be clear that there is a constant 
stream of sensory currents or sensations coming into 
the brain from all parts of our bodies. These sensa- 
tions have their mental accompaniment. When acur- 
rent escapes from the brain, and goes outward for the 
purpose of moving some muscle or group of muscles, 
there is also a mental accompaniment. It is in this 
way that we are aware of how we are actingand being 
acted upon. These constitute states of consciousness. 
The conscious personality, or conscious ego, is the sum 
of all the states of consciousness at one time existing. 

In a moment, by disease or injury, a man may lose 
the power to speak, and yet beable to read and write; 
or he may be unable to read, and yet hear what is said 
Some may have the center of hearing so damaged that 
the power for music is gone and still be sound in 
every other respect. Some, again, may lose the power 
of recalling words. They know them when written 
or printed ; but they cannot speak, because they can- 
not recall the words needed to express their thoughts. 
Enough has been said to show that 
the brain and all the nerve tracts 
leading to it and from it are the 
physical basis of knowledge. De- 
rangement in these is followed by 
derangement in the mental powers. 
Insanity is only disease affecting 
the brain so as to derange and per- 
vert the thoughts, language and 
actions of the person. This view of 
insanity has done much good, as 
it has led to a better method of 
dealing with insane people. The 
anatomical and physiological study 
of thebrain shows that it is the 
organ of the mind; but further ob- 
servations made in cases of disease 
and injury of the brain, as well as 
on cases of insanity, go to establish 
this doctrine beyond all dispute, 
Illusions, hallucinations, and delu- 
sions owe their origin to some de- 
rangement in the sense organs or 
in the perceptive centers in the 
brain. Following upon this, the 
conscious ego is no longer in its 
true relationship to its environ- 
ments, and there is, as a conse- 
quence, derangement of conduct, 
asthe result of the physical disease.—John Ferguson, 
M.D., Canadian Magazine. 





Dangers of Bicycle Tires, 


A dispatch to the New York Herald from Jefferson- 
ville, Ind., August 23, states that while Lyman Parks, 
twenty years old, son of Prison Director Parks, of that 
city, was on a trip te Corydon, the tire of his bicycle 
burst, and with the assistance of another cyclist he in- 














r 
blinded by the explosion. He took the young man to 


Corydon, where a physician attended him. 

Parks was brought home next morning. He will re- 
cover his eyesight, but the injury caused by the con- 
cussion might have killed him had he been directly in 
the line of the flying fragments. 


A RECORDING THERMOMETER FOR CLOSED SPACES. 

In designing this thermometer the object has been 
to produce an instrument which would make a con- 
tinuous record, day and night, of the temperature in 
heaters, ovens, dry kilns, and such closed spaces, and 
at the same time permit the recording portion of the 
apparatus to be located at any convenient point out- 











Fig. 2. 


side of the room or kiln where the temperature is to 


be measured. 

The instrument is shown in Fig. 1, set up and ready 
for operation. The wall of the oven is broken away, 
showing the coil of pipe, suspended at the point where 
it is desired to measure the temperature. The record- 


ing part of the instrument is shown at the left side of 
Fig. 1, and is connected to coil D in kiln, or oven, by a 
small flexible copper tube. Fig. 2 shows the interior 
of the recording portion of the apparatus, which con- 


sists simply of one of Bristol’s recording pressure 
gauges. The coil, D, in the oven is partly filled with 


alcohol and the remaining air is exhausted. When 
heat is applied to the coil the vapor of the alcohol con- 
denses and completely fills the pressure gauge tube 
and the small copper tube leading to it. The pressure 





Fig. 1—A RECORDING THERMOMETER FOR CLOSED SPACES. 


due to the temperature of the oven or kiln is trans- 
mitted to the recording gauge. 

The scale on the gauge chart is graduated in degrees 
Fahrenheit by means of a standard thermometer. 
The coil, D, is immersed in oil for standardizing in 
connection with the graduating chart. 

There is no compensation required for changes of 
temperature in the room where the recorder is placed, 
as the small copper tube is completely filled with al- 
cohol and the pressures due given temperatures are 


serted a new inner tube and proceeded to pun )p it full lways the same. 


of air. 


Fig. 3 shows a specimen section from chart of one of 


Parks was bending close over the wheel of tis shese thermometers for a range of 270 degrees Fah. It 


chine, while his companion stood close by loo cing ™. 
Suddenly there was a report like the discharve «f © 
shotgun, Parks and the other cyclist were kno“ #0 
off their feet. The tire had burst with violen«e. 





will be observed that between 170 and 270 degrees the 


seale is very open. A number of these Instruments 


have been in successful operation in rubber works for 
the past four months, for keeping a record of the tem- 


Parks’ companion was the first to rise, ai found | perature in heaters during the process of vulcanizing 
Parks badly injured about the face and completely rubber goods. 


These thermometers are being manufactured and 
placed on the market by the Bristol Company, of 
Waterbury, Conn. 

A working model of this apparatus was exhibited 
and described at the Brooklyn meeting of the Ameri- 
can Association for the Advancement of Science by 
W. H. Bristol. 
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Woodwork vse, Flame, 

In a London paper is published a letter from Mr. F. 
H. Gossage, who makes some interesting statements. 
He says: 

“T find that painting woodwork of any kind with 
several coats of solution of silivate of soda, and finish- 
ing with a mixture of this solution and sufficient com- 
mon whiting to make it about as thick as ordinary 
paint, is an excellent protection against fire. Wood 
treated in this way will not take fire from mere contact 
with flame; it requires to be heated till destructive 
distillation begins. Then, of course, gases are given 
out which ignite, and the wood is gradually converted 
into charcoal, but until destructive distillation takes 
place the coated wood will not support combustion. A 
few years since I had some screens made like ordinary 
doors, some prepared asI have described and some 
not. They were then placed over a fire of shavings, 
which was kept constantly renewed. In ten minutes 
the unprepared screens were blazing away, and so 
nearly consumed that they had to be aupported by an 
iron bar. The flames continued to lick the prepared 
screens for thirty minutes before the distillation com- 
menced. After forty-five minutes the coated screens 
were still intact and able to support themselves ; they 
held together for an hour, although pierced in many 
places with holes, and when the fire was removed they 
did not continue to burn. This was a splendid sucess, 
and I still have the remains of the screen, The experi- 
ments were made at my suggestion for the managers 
of the Liverpool Philharmonie Society, and the wood- 
work of their splendid hall at Liverpool was treated in 
this manner.” 

a Se en 
Ornamentation of Glass with Aluminum. 

M. Charles Margot, of the physiéal laboratory of the 
University of Geneva, says L’ Industrie, has just made 
a curious discovery. He has found that by rub- 
bing on glass with an aluminum point we obtain clear 
metallic lines, which cannot be removed by washing, 
no matter how often repeated. This property which 
aluminum possesses, of adhering closely to glass, or in 
general to any substance having silica as its base, is 
most plainly shown wien the surface is dampened or 
covered with a very light coat of moisture, as, for in- 








stance, when a man breathes upon the surface of the 
glass. An indispensable condition 
is that the giass and the alumi- 
num point shall be clean, 

M. Margot has arranged a special 


apparatus for his experiments. He 
uses a lathe of aluminum, which 
turns very quickly, and with it he 
traces designs on the glass. These 


lines havea bright metallic reflec- 
tion; polishing with a steel tool 
gives them the appearance of ime- 
tallic incrustation. The adherence 
to the gass is absolute. Without 
doubt we can, by treatingthe deco- 
rated glass with caustic potash or 
chlorchydrie acid, remove the me- 


tal, but the design remains. The 
lines are clearly fixed on the glass, 
asif the surface had been corroded 


by the metal. 

It is known that magnesium, 
cadmium, and zine have similar 
properties, and that they will leave 
visible traces on glass. None of 
these metals, however, possesses 
this property to the same extent as 
aluminum, except possibly magne- 
sium. On the other hand, besides 
the fact that magnesium oxidizes 
very quickly, the traces which it leaves on glass van- 
ish quickly, and therefore the metal can be used for 
this purpose only under special cirenmstances. 

Many applications can be suggested for aluminum in 
this direction. It can be used instead of the engraver’s 
tool in cutting designs on glass. With the aluminum 
pencil diamonds can be distinguished from imitation, 
since it will make no mark on a diamond. It is pos- 
sible that the new discovery may make a great dif- 
ference in the making of cut or engraved glass. 


eo 


It is generally supposed that when a man’s heart 
pulsations go down to 40 a minute death wiil follow 
unless restoratives are administered. Parisian doctors 
are now, it is said, puzzled over a man, in one of the 
hospitals, whose pulsations have sunk as low as 18 a 


minute, although to all appearances he is well and 
strong. 
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The Piagvue in China, 

J. A. Davis, D.D., formerly missionary of the Re- 
formed (Datch) Church in China, writes as follows in 
the Independent : 

The disease causing such fatality and consternation 
in China is neither new nor unknown. Several centu- 
ries ago it is said to have swept over and almost de- 
populated that empire. Occasionally since it has visit- 
ed that country, but with far less dreadful results. Its 
symptoms are almost identical with those of the Black 
Death that robbed Europe, during the seventeenth 
century, of twenty-five millions of people and destroy- 
ed one-sixth of the population of the city of London. 

Though the present visitation in China seems sud- 
den, the plague has really been at work in the extreme 
southwestern part of the empire for more than fifteen 
vears. Occasionally it appeared somewhat epidemic, 
but not until a few months ago did it assume its present 
matignant character. It seems to have been slowly 
gathering strength for fature conquest. At the begin- 
ning of the year it first made its appearance in Canton. 

Even the British colony of Hong Kong, with its well 
governed and guarded city of Victoria, seemed indif- 
ferent for a time to the danger threatening. Possibly 
it was thought that a paltry hundred miles of separa- 
tion, though there was constant communication be- 
tween the two cities, would be a protection. Perhaps 
they trusted to their insular position, or supposed that 
the plague sought its victims among the dirty and 
filthy alone. If this last was their hope, they forgot 
the Chinese quarter of the city. Early in May there 
was a rumor that a Chinaman had been stricken with 
the plagne in the Island City. That ramor was speed- 
ily duplicated; then both were verified. The awful 
plague had entered the native quarter and found a 
breeding place. The authorities were alert and acted 
swiftly and with decision. A careful inspection was 
made of houses in the infected districts; every patient 
was hurried off to a hospital or the pest ship Hygeia ; 
a strict quarantine maintained, and the bodies of the 
victims buried in quicklime. These decisive measures 
aroused the Chinese. They were indignant that their 
houses were searched, angry at the quarantine, en- 
raged that the heipleas sufferers were torn from their 
homes, and furious that the bodies of the victims were 
buried beyond all hope of removal later. The quick- 
lime, of course, speedily dissolved bones and flesh, 
leaving nothing for removal to the ancestral burying 

ground. This excitement increased until riots were 
aroused. Inspectors were assaulted and beaten, and 
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the property of a Chinaman who is a member of 
the Board of Health was attacked and destroyed. 
Fortunately the government was watchful and fear- 
less. Riots were speedily put down, and ringleaders 
severely punished. 

How many have already fellen victims in Canton 
and Hong Kong cannot be to’ |. They must be counted 
by thousands ; and the number of daily victims is rap- 
idly increasing, though multitudes of natives as well 
as foreigners have fled from the stricken cities. The 
plague, no longer confined to Canton and Hong Kong, 
is spreading eastward, northward, westward ; and no 
human being can say where or when it will reach its 
bounds. Foreigners are using their limited powers to 
stop its progress, but in vain. With slow but invinci- 
ble step it marches on. y 

The symptoms of the disease, in its malignant form, 
are a chill, followed by a sudden and very high fever. 
The temperature rises above 105° Fah., and remains 
high to the end. Headache accompanies the fever, 
and is followed speedily by stupor that grows more and 
more deep until death ensues. Usually within twenty, 
often within twelve hours after the chill a glandular 
swelling appears, and increases rapidly until it becomes 
as large as a hen’s egg. It is hard, yet very tender, 
but thus far has not, asin the plague of the seven- 
teenth century, shown a tendency to suppurate or 
even break. The swelling is occasionally on the neck, 
oftener under the arm, usually in the groin. In many 
cases there appear under the skin, in the latter stage 
of the disease, black spots; these remain after death. 
They gave the name of Black Death to the disease of 


former centuries. There is besides this very little erup- 
The appearance of the black spots 


tion of the skin. 
is regarded a sure token of the nearness of death. 


That usually comes within forty-eight hours after the 


chill, though some patients linger three and four days. 
If they survive beyond the fifth day, there is great 
probability of recovery. 

Of course it is believed that the plague is contagious, 
though many facts can be given to prove that it is not ; 
perhaps more to prove thatitis. Certainly foreigners, 
especially physicians, move about in the plague dis- 
tricts without taking the disease. Nor has it shown 
much tendency to invade cleanly portions of the towns 
where it has foundahome. Foreign physicians are 
carefully studying it, and learning that the plague to- 
day is identical with that of two centuries ago. Its 
hiding place is in the dirt; its breeding place in filth. 
Purity is its foe, and cleanliness starves it to death. 


——- 
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Physicians have discovered, so they testify, that the 
bacillus of the plague differs from all others thus far 
found in the human blood, and resembles closely what 
has been discovered in the blood of animals. Animals 
inoculated with plague virus developed the disease, 
showing its varioussymptoms, and died. Medical men 
are experimenting with bactericides, hoping to dis- 
cover one that will destroy the deadly plague bacilli 
before they have become masters of the human body. 
Such a discovery, while it might save millions, would 
remove from hundreds of millions more of terrified 
humanity the awful dread that is now almost paralyz- 
ing them. 

The time between contact with and the development 
of this disease is from twenty-four hours to eight days. 
Though the usual period of incubation is two or three 
days, when the plague assumes its malignant charac- 
ter, it develops within twenty-four hours. 

Cement Water Tanks, 

In the Chemical News Dr. T. L. Phipson gives an 
account of an extraordinary sample of water he had 
received for analysis. A gentleman in the country 
sent him about four quarts of what he termed “ drink- 
ing water from a new reservoir.” The sample was 
colorless, bright, and clear, had no deposit and no 
odor ; but it had a distinctly bitter taste and an alka- 
line reaction. It turned red litmus paper blue in an 
instant. This water, he was informed, was good for 
nothing. It was impossible to drink it; it cooked 
vegetables badly—depriving them of their color; and 
when used for washing, it attacked the hands. It be- 
came milky when acurrent of carbonic acid was passed 
into it; and it contained a considerable amount of 
caustic lime—yielding to analysis exactly 100 grains of 
lime to the imperial gallon; but in other respects it 
was not rich in saline or organic matter. Having fol- 
lowed up the subject, Dr. Phipson learned that no water 
was supplied to the house, and there was no well. The 
rain water which fell upon the roof was collected, and 
conducted by an‘iron pipe into a subterranean reservoir 
supplied with a pump. This reservoir had been lined 
with hydraulic cement, which was probably of bad 
quality, and yielded up caustic lime, sulphate of lime, 
and other salts in smaller amounts, and of less import- 
ance to the water. Dr. Phipson thinks the results 
point to the importance of such cements being submit- 
ted to very careful chemical examination before being 
used for reservoirs destined for the storage of water for 


domestic purposes. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 
Feep Water Heater.—William L. 
Harvey, Stanberry, Mo. According to this invention a 
tube in the fire box has one end connected with the lower 
partof the boiler and its other end with the water sup- 
ply, a branch pipe being in communication with the up- 
per part of the boiler to permit a circulation of the 
water In the tabe when the water sapply is cut off. The 
construction is extremely simple and durabie, and de- 
signed to quickiy heat the incoming feed water while pro- 
moting a rapid cireuiation of the water when the feed is 


| 


ent off. 

Proretier. —Danieli H. Welch and 
James L. Lovell, Astoria, Oregon. This invention is an 
i aprovement in propellers whose blades are made sepa- 





rate from each other and secured to a hub by dovetail 
ribs and sockets. The shaft has a tapered portion on 
which the hub Ste with dovetail seats, the propeller 
blades having base portions with tapered seats fitted to 
those of the hub, while a washer fitted on the shaft bears 
againet the rear ends of the base porticns of the blades, 
there being devices whereby the washer is pressed against 
the blades and the bub tightened on the tapering portion 
of the shaft. 








Electrical. 


Moror ReG@uLATOR.-—Joseph F. Shea- 
han, New York City. An improved mechanism for regu- 
lating the «peed of motors used in operating organ bel- 
lows has been devised by thie Inventor. A single rheo 
etat ie arranged in the motor circuit, with an antomati- 
cally operated weighted rheostat arm, there being a pull 
knob operatively connected with the arm to raise it 
agninet the weight and render it operative by hand a 
well as automatically. The invention dees away witha 
second rheostat and provides a very simple means by 
which the motor regulating the rheostat may be ope 
rated from the organ loft or any convenient piace. 


Minted. 
Ore CONCKENTRATOR.— George H. 





Hooper, Hague, N. Y. Accorting to thie invention the 
sieve has ajigxing action and is «imn|Laneousty laterally 
reciprocated, the action taking place in water and the 


cleaneed minerals being directed to one end of the sieve, 
the refare material boing fed to an overflow at the oppo. | 
eite end. There is a solid overflow at one end, an outlet 
for washed minerals at the opposite end, and a acreen 
ing section interposed between the two, there being an 
elevator beneath the screening eection for conveying 
away material for further treatment. A further patent, 
granted to the same inventor, provides for the employ- 
ment of a plunger in connection with the screen, the up- 
stroke of the planger creating suction at the screening 
surface, to which the mineral clings and is gradually 
worked to the forward end. The mineral may be drawn 
off or removed by hand while the machine is in ope- 
ration. 








Mechanical. 


GrinpiIne Wueeu.—Fred W. Beck- 
ert, Ottumwa, Iowa. This inventor has devised an 
emery or corundum wheel in which the water is fed 
through channels from the center to the circumference 
of the wheel, whereby it is more evenly distributed over 
the surface, and glazing and irregular wear prevented. 

FLEXIBLE Pree Jornt.—Albert J. Sar- 
gent, Wilkinsburg, Pa. To produce a limited flexing 
movement in a joint, and still afford a continuous pass- 
age of ample dimensions through a line of pipe having 
many such joints, is the object of this inventor. Com- 
bined with two tubular joint sections having incurved 
segmental ends is a round bodied and transversely per- 
forated plug with reduced threaded extensions, on which 
plug the joint sections are fitted, there being two clamp- 
ing cap pieces and compression nats on the threaded ex- 
tensions of the plug. 





Miscellaneous. 


REVOLVING COAL SCREEN. — George 
W. Cross, Pittston, Pa. An open-ended frame having 
an outer screening surface, according to this invention, 
carries conical inger screens, a chute projecting into 
the contracted end of the innermost screen. The 
coal screened is divided into sizea, the stove or nut 
coal being delivered near the elevated receiving end, 
while the pea coal and screenings are delivered at the 
lower end, the invention also providing convenient 
means for feeding coal and water into the screen. 


BALInG PREss.— Andrew C. Miller, 
Commerce, Mo. This press automatically forces mate- 
rial into the press box and forces out the formed 
bales, the operation being easy and rapid and the con- 
struction inexpensive, The feed box is arranged at 
right angles to the press box, in which are longitadinal- 
ly reciprocating plaungers actuated alternately by rods 
anda cam mechanism 


Loa Roitime Hoox. — George 8. 
Kaime and Ole Stenerson, Necedah, Wis. This hook 
permite of conveniently rolling a log over the ground or 
on skids without undue exertion. The hook is con- 
nected to a draft beam and curves downwardly and for- 
warily, there being rearwardly projecting handles, and 
anti-friction bearing surfaces within the concave side of 
the hook to move with the log as it turns. 

Boot or SHox.—Ernest A. Thurston, 
Placerville, Idaho. According to this invention the 
edge of the upper is turned outward and a metal re-en- 
force applied on it, there being between it and the sole 
a binder, screws passing through the re-enforce and 
edge of the upper into the sole, The attachment of 
the sole to the upper is strong, the boot or shoe being 
designed to be waterproof and the upper leather pro- 
tected from abrasion. 


BuckLe.—David F. Stayman, Muncy, 

Pa. This buckle comprises easentially but two parte. 

so arranged relatively to each other that the buckle will 

be a self-locking one. It comprises two frames, one hav- 

| ing a sliding connection with the other, and both hav- 








ing openings for the passage of the material to be 


clamped, a lock carried by one frame being adapted for 
engagement with the opposing frame. 

BuckLe.—George M. Aylsworth, Col- 
lingwood, Canada. This is an improvement on a for- 
merly patented invention of the same inventor, adapt- 
ing the buckle for an attachment upon harness or 
other straps and avoiding the necessity of sewing or 
riveting the buckle frame in place on a part of the strap 
that is supplied with the improvement. The construc- 
tion is such that the buckle may be cheaply produced. 

NEEDLE CAsE.—James J. Morrison, 
New York City. This is a cheap and simple article 
adapted to hold a quantity of needles, and when not 
in use it may be conveniently thrust into the bore of 
the common thread spool, where it will be retained in 
place by friction. The case is preferably longer than the 
spool, its protruding end facilitating the removal of 
the case from the spool. 

BLACKBOARD.—William T. Slaughter, 
Greenville, 8. C. In this article, in addition to the 
ordinary stationary face, a chart may be employed, to 
be wound upon either of two rollers, out of sight at the 
back of the board, the arrangement being such also that 
both sides of the chart may be utilized, and any desired 
subject upon it be brought to view at the front of the 
board and there held. 

Door Hane@erR.—Theodore C. Prouty, 
St. Joseph, Mich. This improvement relates to hangers 
and tracks for sliding doors, providing a ball bearing 
wheel for use with the hanger, the latter being arranged 
in such a way that the bearing balls will always be in 
proper place and will not need adjustment. The track 
is light and substantial, preferably pressed from sheet 
steel, and put up in sections, so that it may be easily put 
up and taken down. 


Tosacco CurrER.—George K. Walker, 
Maquon, Ill. This is a cutting machine of simple and 
durable construction in which it is easy to thoroughly 
remove gummy or other matter adhering to the cutting 
blade, so that the machine will always be in good condi- 
tion for its work. Adjustable scrapers are arranged to be 
readily brought with more or leas force into contact with 
the opposite faces of the knife blade. 

Disu CLRANER.—Jacob N. Tinkle- 
pangh, Kalkaska, Mich. An inner cylindrical vessel fits 
loosely in an outer one, their walls separated by fianges, 
the dishes to be cleansed being placed in the inner ves- 
sel, hot or soapy water poured over them, and the vessel 
revolved to cause a rapid circulation of water through 
passages provided therefor between the two vessels, 
the drainage being effected by elevating the inner vessel. 

MustTaAcHE CuRLER.—William 8. 
Cooper, Newport, R. I. This device is composed of 
three hinged members arranged to be partly or wholly 
opened out or closed. The device is of faple and com- 
pact constraction, easily manfpulated ard very durable. 
It is also adapted for the curling of lad’-s’ hair as well 
as for mustache curling or twisting. 

Fruit Ho.per.— William MecAus- 
land, Taunton, Mass. This is a device designed to hold 





directly to that form of holder in which a cup is mounted 
on a suitable base and provided with spurs or prongs 
which engage with and hold the half of an orange while 
one is using the spoon 

Truck. — Frederick Peter, Anna, IIL. 
This inventor has devised an improvement in hand 
trucks with a single wheel, the construction being ex- 
tremely simple and inexpensive, and the truck being 
adapted for use as a barrow, a sled, a table, or a steplad- 
der, the changes from one form of use to another being 
readily and conveniently made. 


CLAMP. — Andrew J. Courtney, Pine 
Ridge, Cal. This is a device for bundling and maintain- 
ing in bundled form timber of any’ description, whereby 


, 


RAKE.—Charles C. Quigley, Havana, 
N. Y. This is an improvement in garden and lawn 
rakes, combining in one implement a rake which may 
aleo be employed for removing leaves or other foreign 
matter from a lawn. The handle may be shifted to use 
the rake upon either sile, and the construction is very 
simple and inexpensive. 

Mote TrRAP.— William A, Reddick, 
Niles, Mich. This trap has a vertical frame carrying 2 
plunger rod forced downward by a strong spring, and 
having at its lower end acrosshead armed with downward- 
ly pointed tines or spears. The plunger rod with crose- 
head is engaged by a catch when raised or set, and is 
thrown by trigger lifted by the mole, who is thereby 
caught and impaled upon the tines. 


Designs. 


ScarF Pry.—John H. Theberath, New- 
ark, N.J. This pin has for its head a grotesque figure 
of a youth having on asilk hat and holding to his lips 
the head of a cane. 

WasHerR.—Thomas J. Park, Rensse- 
laer, Mo. This washer is made in a beveled rectangu- 
lar figure forming a border for a central circular opening. 

Trp For CLornes Tones.—Thomas J. 
Coons, Osage City, Kansas. This tip has an ornamental 
configuration of a general V-shape, one member extend- 
iug beyond the other member and terminating in a 
rounded edge. 

HANDLE For Spoons.—George P. Til- 
ton, Newburyport, Mass. The obverse and reverse of 
this design each present a number of reed-like members, 
while the top of the handle at the front has a central 
plain oval figure with a beaded border. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & OCo., for 2% ‘cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 


uz Yacuts AND YACHTSMEN OF 
AmeRICcA. A standard work of re- 
ference. Edited by Henry A. Mott. 
Vol. I. New York: International 
Yacht Publishing Company. 
692. Price $20. 

This work, the first volume of which has been re- 
ceived, will undoubtedly be the most important contri- 
bution to the history of yachting that has ever been 
written, and the enterprising publishers are to be con- 
gratulated upon the success attained in the making of 
the book, in the cuts and type; while the editor, the 
well known Professor Henry A. Mott, here appears in 
the new and well filled role of a yachting editor. The 
work begins with a historyof early yachting and descrip- 
tions of many types of sailing vessels of different kinds, 
from the five masted ship to the house boat. Accounts 
of yacht clubs and yachting regattas, and descriptions of 
a vast number of yachts, with a quantity of illustrations 
of vessels of all types, constitute the text. Numerous 
portraits are given. Many of the cuts are most elegant 
photogravures, and some views of the interiors and ex- 
teriors of club houses are very attractive. Under each 
club the general by-laws are given. The mapy illustra- 
tions of yachts, each one famous in its day or at the 
present time, illustrate most interestingly the gradual 
evolution of the modern type of American sailing yacht, 
which now approaches so nearly to the English that there 
is little difference between the yachts of the two coun- 
tries. The frontispiece shows the Vigilant in a very 
handsome photogravure, and other yachts of the latest 
type are likewise given, so that anybody who appeals to 
it will find the most recent information on the subject. 
The great size of the book, its thoroughness, and the ex- 
haustive treatment of the subject make it utterly out of 
the question for us to adequately review it, so that this 
short notice must be taken in place of an adequate re- 
view. The work itself speaks for its own merits. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


AUGUST, 1894. —(No. 106.) 


TABLE OF CONTENTS. 


1. An elegant plate in colors showing a residence at 
Plainfield, N. J., recently erected for George H. 
Babcock, Esq. Perspective views and floor plans. 
A picturesque design. Mr. E. L. Hyde, architect, 
New York City. 

2. A residence at Edgewater, Ill., recently erected for 
Mrs. Eva L. Prescott. Perspective elevations and 
plate in colors, together with floor plans. An ex- 
cellent design. M. J. L. Silsbee, architect, Chicago, 
nil, 

3. A residence recently completed for J. P, Clarendon, 
Esq.,'at Hackensack, N: J. Two perspective eleva- 
tions and floor plans. Mr. J. E. Turhune, archi- 
tect, Hackensack, N.J. An attractive design. 

4. A dwelling at Erie, Pa., erected for William J. Sell, 
Esq., at a cost of $4,500 complete. Two perspec- 
tive elevations and floor plans. My. C. F. Dean, 
architect, Erie, Pa. 

5. A beautiful residence recently erected at Belle Haven, 
Conn. Three perspective elevations, one interior 
view, together with floor and ground plans. Mr. C. 
P. H. Gilbert, architect, New York City. A model 
design. 

6. The beautiful residence of E. Einstin, Sq., at Pomp- 
ton, N.J. Perspective elevation and floor plans. 
Cost complete about $20,000. Architect, Mr. Manly 
N. Cutter, New York City. 

7. A conveniently and economically arranged suburban 
cottage recently erected for George W. Payne, 
Esq., at Carthage, Ill. An attractive and pictur- 
esque design. Perspective elevation and floor 
plans. Cost $3,000 complete. Architects, Messrs. 
G. W. Payne & Son, Carthage, Ill. 

5. Perspective elevation and floor plans of a well arrang- 
ed dwelling, recently erected for A. N. O’Harra, 
Esq., at Carthage, Ill. A pleasing design. Cost 
complete, $5,500. Architects, Messrs. G. W. 
Payne & Son, Carthage, Il. 

9. A stable at Belle Haven,Conn. Perspective view and 
ground plan. A unique design. Mr. C. P. H. Gil- 
bert, architect, New York City. 

10. The Club House of the Knickerbocker Field Club, 
recently erected at Flatbush, L.I., N. Y. Engrav- 
ings and floor plans. Messrs. Parsett Bros., archi- 
tects, Brooklyn, N. Y. A neatdesign in the Colon- 
ial style. 

11. An elegant residence of A. B. Bigelow, Eaq., at Cran- 
ford, N. J. Perspective elevation and floor plans. 
Estimated cost, $6,000. Mr. Manly N. Cutter, 
architect, New York City. 

12. Miscellaneous Contents : The Hayes metallic lathing, 
illustrated.—Nonsuch Palace.—The Joseph Dixon 
Crucible Co.—The slate business.—New and old 
styles of eaves troughs, illustrated.—The Weathered 
hot water heaters.—Design for mane! and fire- 
place, illustrated.—_The “ P. & B.” sheathing and 
insulating papers.—An improved vise, illustrated. 
—What becomes of all the lumber.—Globe ven- 
tilator, illustrated.—An improved sadiron, illus- 
trated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazine oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 














The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LanegsT CracuLaTIon 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pustisuesrs, 
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“U.S.” metal polish. Indianapolis. Samples free. 
For coal hoisting engines. J. 8. Mundy, Newark, N. J. 
Best Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y. 


Distance Reading Thermometers.—See illus. adver- 
tisement, page %. Ward & Doron, Rochester, N. Y 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Cana) Sts., New York. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 


Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 


The “Olin” Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 


Emerson, Smith & Co. Ltd.. saw manufacturers, 
Beaver Falls, Pa., will send Sawyers’ Hand Book on Cir- 
culars and Band Saws free to any address in the world. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental "by Geo. M. Hopkins. 
By mail. #4; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 


Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, %to36 Rodney 8t., Brooklyn, N. Y. 


and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and yy must all letters, 
or no attention will be paid thereto.» This is for our 
etemeten ont net Ses publication. 

me T. to former articles or answers should 


Inquiries 3 paper al page Md reasonable ine should 














(6196) G. H. will find a small plating 
dynamo described in SurpPLEMENT, No. 720. 


(6197) J. H. C.—Magneto calls for tele- 
phones may be purchased from any of the dealers in elec- 
trical supplies who advertise in our columns. 


(6198) D. E. writes: We wish to erect 
a pole 75 or 80 feet high on our school campus, and would 
be greatly obliged for information as to the best kind 
and size of timber to use and the best method of lapping 
or splicing upper stick to enable us to lower the top. A. 
You probably can do no better than to use pine for your 
staff. Square off five or six feet of the top and fasten on 
it two mast irons as far apart as the length of the square 
part. These are a sort of double hoop of iron or figure 
of eight shape, one section fitting the squared mast, the 
other section projecting therefrom, giving a round aper- 
ture for the top mast to slide through. A sheave or 
grooved pulley wheel is mortised in the foot of the top 
mast, with horizontal pin or journal. A couple of screw 
eyes are fastened to the top of the lower mast. A rope 
passing around and under the sheave is used to hoist the 
top mast; one end is secured to one screw eye, the other 
goes through a pulley fastened to the other screw eye. 
When in place the top mast is secured by a cross pin or 
“ fid,” going through a hole in it, bored just above the 
lower iron. The fid when in place projects about an 
inch on each side. 


(6199) C. E. B. asks: 1. What power 
will the simple electric motor have with a cast iron field 
magnet armature made of 4 cast iron rings with a projec- 
tion of iron between each coil, each ring insulated from 
each other, built, except casting, the same as in SuprLE- 
ment, No. 641? Is this a good armature for smal] mo- 
tors and dynamos ? How close should the armature run 
to field magnets? A. Properly constructed, the motor | Roi 
will give 4 horse power, Cast iron is very objectionable 
for the armature. The armature wound should fit the 
field as closely as possible. 2. Are there any reliable 
rules for finding the tonnage of small boats? If so, give 
them. A. Measure a numberfof cross sections and compute 
it by regular rules for displacement. For general rules 
as to tonnage measurements we refer you to Haswell's 
“ Mechanic's and Engineer's Pocket Book,” $4 by mail. 
3. Where can I get the sailing rules the New York Yacht 
Club use in racing? A. Address the Secretary of the 
New York Yacht Club, 67 Madison Avenue, New York, 


ever been known to make, and what do you think is the 
limit? A. About 31 miles an hour is claimed. The 
limit for practical work on long distances is about 20 
miles an hour, Jess for most vessels, and more for large 
ocean ships. You have not given sufficient data for an- 
swering your other query. 
(6200) A. B. D. says: Will you please 
8 hee © ee en A. Mix 
and 8 parts common soap, and heat 
to 100° Fah., then add 4 parts oleic acid and 1% of 





least one-sixteenth of 


N.Y. 4 What is the fastest time any steam vessel has Car 


| tamale acta yl parts by weight) and etir until cold. This 
is recommended as a valuable grease for russet leather 
and as a preventive of gumming. 

(6201) C. KE B. asks: 1. How many 


the light out? A. Generally six. Two plano-convex 
lenses placed near each other and near the source of 
light (when the latter is artificial), with their convex sur- | Chai 
faces adjacent, but not in contact. The condenser is 
located between the source of light and the slide. Be- 
yond the slide is the objective, containing (in first class 
instruments) the rear combination consisting of a — 


slide, and a +meniscus of crown glass with its convex 
side toward the — meniscus, and the front combination 
consisting of a biconcave lens of flint glass and a bicon- 
vex lens of crown glass. 2. What are the respective 
sizes of lenses to make a fifteen foot picture at a distance 
of sixty feet? A. A half size portrait lens is commonly 
used. The lenses are about 24g inches in diameter. 3. 
Can a fifteen foot picture at sixty feet distance be made 
with’an oi] lamp? A. Under these conditions the picture 
will bedim and unsatisfactory. 4. Can the lantern as 
mentioned in query 3 ve used in showing pictures in 
houses where an eight foot picture at a distance of fifteen 
feet is desired ? If so, with what change? A. A good 


who sell lenses apart from the instrament. Also give 


lamps suited for lanterns. A. Address opticians whose 
advertisements appear in our columns. 


(6202) O. H. says: Ifa certain pendu- 
lum vibrates say once in three seconds and a second 
pendulum once in two seconds, what rule would be re- 
qnired to find the ratio of the lengths of these two pen- 
dulums ? What were the so-called Alabama claims 
spoken of in American history ? A. The length of pen- 
dulums for time beats are as the squares of the time mul- 
plied by the standard length for a given latitude. Thus 
for New York the standard seconds length is 39°1017 
inches. For a 2 second beat the square of 2 is 4391017 


inches and for half seconds 14?=34x39°1017=97704 
inches. The Alabama claims were made by the United 
States government against England for the destruction of 
American vesseis by the warship Alabama, which was 
built and equipped in England for the confederate States. 


(6208) J. T. G. asks directions for mak- 
ing sulphate of mercury batteries, suitable for running 
small electric motor. A. Use azine and a carbon plate. 
No porous cupis needed. Charge with a mixture of sul- 
phate of mercury and ammonium chloride in equa) parts, 
mixed toa thin paste with water. 





TO INVENTORS, 


An experience of forty-tour and the preparation 
of more sham ome hundred tb ousand a — cations Lf 


ia gi both continents, and to ponseaa wh tne 
ere. 
pe the patent laws inwrs of the United i] 
convempiating the sec 7 tele of either 
abroad, are ayy this office for 


tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC Auensoase 361 Broad- 
way, New \‘ork. 
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lenses in a first class stereopticon and their names, from | Chain clasp, 


picture will be produced, but it will be something less | Crane, 
than 8 feet. 5. Please give name and address of parties | Gurtai 


names and addresses of parties who deal in strong oil | Cutte 


=156°4068 inches and for 8 seconds is 9x 39°1017 =351°9153 | Ry 





Case, H. Peake. ........-.seececsssoseusrneererseennees 24,050 
Gash renister and indicator, A. fail he 
Cash register, Sndicator. ana check printer. C. W. 


PUTT ETT TEST Lee ee 


Soe ee 
Coltefawell’” —— 524,982 


Chain in ins, a * for aaa drive, N. B. sna.sne 
——— machine)” tor dnkkvevtansnninnt event ‘a 
ronathe Boe Bai Ly Dabwes sen esanee saatee 


ns atrgioal chal meqnin A246 880 
Checkrein attachment, ae ota ox 524,902 
on ti ont and advert 

Circuit controlier, B. J. Molivoy 200000050 a 
Circuits, safety switch for high-potential, 8. Har- 
Clamp. See Bicycie bell clamp. o> ne 
Clothes drier, H. R. Shee 

Clutch, C, A. Weller. .......cceceecseceeeceesrecs 
Coal seuttie, J. W_ Kriewer........... secesee 


#38 






Coffin handle, C. F. Mosman............-. 786 
Coin cuntrolied machine, H. A. Manley. ath. 8 
Combination lock, J. H. Whittington...... tee. 6M, 780 
Commutator cylinder, A. Shaw 78 
Commutator for dynam estrie machinss, G. ¥. on 
Ce pecccsecccnvcccs covcsequevesscoegcoecocssecss 
Conduit for Roserieal conductors, underground, 
o FY. Cumming. ........ceecevecvcresceeecerccenee 524,977 
Conveyer, c, s. 39 oe wages aocrpsatanscses 524,802 
board, me of and appara’ 
facturing, T. A. Weber.........--.--+++ AI8. Bee 


Corset busk stay, EH. G, Stiebel, IT ........6cc-g--ss+ 
Cotton qpeness, evening mec! mantem for, J. C. 504.780 





© pid Gots ie x papas» seanssenscosee 
us| or, 8 onar MAIER . . cc cccccesvcesece 
Sn dip ou 


9T2 

. 624,913 
Decorticating etm ae. machine for, J.A. ase 
peencee, Bey (ty 'D. Ogtivie 
ue a paratus for continuous, RK. & 


brough . 524 
or opener and Cases, G. Riechmuller. . eve» OM 
) + G. Risehmuller...... wooe O24,’ 
| ae Be ty N fp MOWGTEB. oo cncees cecvcecees 524 
See Clothes drier. 
Dri See Rock dri 
Dynamo regulator, automatic, H. D. Symmes..... 624 
Rat on oe Folain HO. Was Neiti ie t 
case, foldin; BEDs Sosubbesns «roe omnes : 
Elastic washer, Won 
Electric currents A. valterts ting currents, appa- 
ratus ed p WanSreomnS cont! moos, F. &. FP. 
Ss 06 000005000003 ce ccccdeccesetsesoocesstens 524,911 
Elect ~~ , T. W. You SMD 
Electric light su port, W. 
ectric meter, Raab 








dD. 
Electric wire coupling, Hail & Lillard. 
hose, JF. distribution, system of, G. *Westing- 





paans censebeneuebsaensGansetcsccecccces 106) 624,749 

Electri Costing switch, H. Smith...............+. 524,544 
Electricit ht and power purposes, appa- 

ratus for a. ying, M. M. Kobn..............+. 24,988 


Mproaecmng,'D. G. Wite-cersid..... 524.7 















Electrodes. 
Hlectrolytic p tank or col! for, F. EB. & A. 
Electrotyping, machine for making wax forms 
ee 524,765 
Elevator catinae on pliance, * C. Pulleniove.. . A979 
Elevators, swivel spaut for, yor, D. . A. Robinson....... 524.984 
End gate, wancn. | >. CEE wntinscendecsee sears . 524,741 
e. See ~~ © one Rotary engine. 
Exercising machine re ee . 524,346 
Explosive com =a = I Bi nctscninrdcbes 524,776 
Eyegiasses, G. 624. 
i M2. 2. on ccuppaangvenavues 524, 
Fence, farm, G. Russell............ . 524,77 
Fence ratchet, wire, tn ie. . 
Fertilizers, making, C. TE Po cnsentecmennnene> . 8 
Fiber from agaves, etc., machine for extracting, 
TE PT deans senate £¢chepnseanasccpseqnsscongegs 524.966 
, H. Bisner..... 524.823 
nous it TE anscceuseeee tee -. RAR 
con, W, Oliphant: = Bess 
‘appara ee « ant... seseosece d 
ayee WUD canncddecednces » FAI 
POSSgroceonceseeotes caceeseos 524,928 
an ats Bavacool s0esbe egnecccocceseesé 524,910 
See Purse frame. 
Be: Gs ME accccqcccnsssstoccs encdtecce 524,043 
Regenerative furnace 
cover holding device, P. 4 Mayert 624,834 
Gauge. See Lumber gauge. 
Game apparatus, C. an 524,981 
Game or puzzie, combination, W. T. Carter iat bs 


Garment pattern, ad ustable, H. M. Lambrisi:. ; 
Garment supporter, A. Stephen 524,872 



















LSbasewes cous - 524.968 | H 
saidunbitiiiaectant> 524,712 | 


al aida ‘524.791 \H 
Eebitcbmnenesoanses 524,903 





process 0 ot and apparatus 
of, L. Wagner et al.. 





ler setting, A. Worthington.................«+. 
Boilerseting Ar Wertblneo Ww. mm 
hol ass aie senha “{saocesaes t 
























































, ——— soot attachment, “Kechweiler.. a Ha S01 
meter, 4 — Me eS 
Wor which Letters Patent of the Gate. See Kd wave.” Farm gate. a 
jenerator. otor generator 

United States were Granted Glass for skylights ge. Croske: Ss! Locke. ......... 524,986 
Glass structure, E. ‘unning . 524/937 
Glove fastener, F. aid Re oe, a... veces 524.808 
August 21, 1894, Granulatin mill, 'T’. Sa i 524.748 
Grate Or it cnn ccescuieiencs 524. Bt 
Grinder r, knife or sickle. i Je FROMM. ........20006- 524,08 
AND EACH BEARING THAT DATE. |‘ —~ foldt Lo azine, A. Brirsess peach rheevenene 24.800 
Gur, mag . M. Browning......... 628,702 

Handle, See. ‘Coffin handle. Non-conducting 

an 
(See note at ond of list about copies of these patents.) a —y om Wilh ti... 04.968 
Barvester gm Se all ae compen, &. D. Locke, sas one 
vanaaee - 524,99) 
device, BE. Walker.................+.++- 745 Hay . J. 4 'Stokeley. new entammneael - aa 771 
and carbonating water, apparatus for, Heater. » Electric Deasen, Water heater. 
pccnkecsspehd deecnccencoeccenspee seceecese 88 Hod, Brandt & Spence .. 524,799 
bbbddeadocuvecces oo» 524,900 Hoisting « and conveying apparatos, ‘packet, e. ¥. 

-. 824,795 i. SE nt cnnehiiianachadatabsarsativbnsocsecestpeen 524.806 
oe 524.708 fyeuse > checking device, J. Davi 524,088 









orses from sm -> in motion. safety device for 
detaching B Si: ‘ 
yarocarvon’ 19. 
Hydrometer. H. 8. Kea 
Insulator, C. N. v2, 
Iron. See —_* iron. 





yen. carburizi Een t 
ourna! al bearing, ant friction, T. Voegtii.. . 524,020 
Knob attachment, C. F. Doebier............ 66.6.6. 524.548 
729 | Knob attachment. H. M. 9 ey ig ctstnatveseurin 524,361 
| Lace clipping machine, Willcox & Range.......... 424,024 
“adder, extension, M. B. Monroe Set cen Reta 524,784 
ons pasnacneeeens deine a) 


. abr 
amp holder, electric, F. rh Farwell.. 
Lamp shade, H. Hobenstein : 
“atch and lock combined, N. H. Colwell... . 
Laundry tron, box, Potter & Hewitt......... $ 
Leather splitting machine, S. H. Randall.......... 524,768 
a re - Bag lock. Combinatien lock. Um- 
rella | 


Locomotive patler, WB. ©. JOrGam..........--seccreess 24 = 
Looms, pacunars | a perates for, T. Halton......... bp} 
amber gauge, H. smpbreaechseds 

Lung power dw egrmoper, J. R. Hanion.. 


camera, A. A. Fo 
Magazine camera, J. F. ‘+ 
Malling tube, G. P. pagtatyre. - eae 
antel, sheet metal, J. ¢ 

M arble, manufacture of artificial, Nathan 





























ring tank, O. James...... 524.900 
Metal sheets, apparatus for coating, G. Russell... 524,736 
Meter. See Electric meter. . Cas 7% ae. one 

ilking teat cup for, UE: ccccccece 7a 
Mill. Bee Granulating —. 
soeey 2a or collapsibie, F. C. Krantz.. .. 524,85 
rick mould. 

Motor. foo Hf ydrocarbon motor. Railway motor. 


Spring motor. 

Motor generator, J. C. Henry 
Needle threader, C. 8. Goldman. . 
Net, landt A, Holmes 
to | Non c ho , J. Can 
N duet 













-& , 
Organ sheath. mouth, H.C, Boetticher............ 524.700 
. 524,880 | Packing, piston rod, J. Lister................ 524.831, 624,832 
cases for inclost tes, apparntus ‘ 
for ae | BE aadccsecrcessccoceces 524,938 
Pavi roller, heat ted. | i. Denni 524,989 
a swcetisueate 
Penci! lead v.40 i pe RO i AO 524.757 
Phonograph retarn carriage, H. Hoeschen.....|.- 624,761 
Phonographs, coln-released actuating mochanioas 
Ba ie: I chnchonec0esee cus®bnh000s ecco’ 524,921 


mounts, big 9 ee cutt! cards 
wit porated onpee Se, © McH - 


attach nt for P. Bobi: iotiee 
ment for, 





key 
pogeunscceneepegvensc cs ces eet 
Bio Jo manufacture of, ¥. 3. Kretsinger...... 524,719 
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lanter, cotton, Harper & Clingfast 

ow, double stock, T ber 

Pote attachment. vebicle, F Queiszer 

Pole, carr N_ L. Holmes 

Press. See Bay prese 

Pressure brake mechanism, 
Guels 

Pressure regulator, fF. V. Matton 

Purse frame, 8. Nathan 

Radiator, Prentice & Mebring 

Radiator coupling, T. C. Joy 

Railway, cable, N. D Potties 

Railway motor, street, W. H. H. &tineman 

Railway signal, eectrical, L. Dornberger 

Railway supply system, electric, J. F. Oammings 

Rallway supply system. electric, M. Wheless 

Railway switch, 8. H. Crampton 

Raliway switch, automatically -operated, G. 
Carpenter 

Railway tie plate, D. Servis 

Railway track sander, W. G. Middleton 

Railways, electric danwer signa) for, A. B. Mur- 


82 


automatic fluid, H 
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Recor stro D, F. Kampfe et ai 
Recitning chatr, A. Hackman 
Regenerative farnace, W. Swindell 


Register. See Cash rewister. 
Regulator. See Dynamo regulator. Pressure 
rewulator 


Retort, inclined, K. M. Mitchel! 

Retorts. bench for inclined, K. M. Mitchell 

Ketorts, device for removing can holding crates 
from. Abbott & Groen 


Revolver, double barreied, C. Von Peoker 
Roek drill, W. H. Dixon 

Roller. See Paving roller 

Rotiing mtil coupling device. 8. M. Guss 


at 


Rotary engine, Billing 
Rotary steam engine, R. N. ink 


Safe, 4. J. H. Goehler ‘ Soeoat | 
Sash fastener, U. H. Baloom 524,697 | 
Sash fastener, L. C. Miller . aes 
Sash lift and ventilator, 1. A. Blanchard $24,400 
Bawmill carriages, automatic offset mechanism 

for. C. Bividge a4,779 
Herewdriver, auger, and countersink, combina- 

tion, A. MeDar 1 ° 908 
Serubbing machine, A. Aa . 524.751 | 
Seal, ©. J. Brooks 524,975 | 
Seal, snap, BJ. Brooks . Rao 
Seats, protector for exposed, G. H. 8. Farrant.... 24508 | 
Separator. See ttery plate separator. | 
Sewing machine attachment, W. 8. Soule . eam 
Sewing machine, shoe. &. E 924,986 
Sewing machine sbuttie, C. K. Wiikinaon S24,515 
Shade adjuster, window, Smith & Miller . 524,985 
Shade fixture, window, W. T. Bstbern om, 
Sheet meta! vessels, attaching handles to. G. W. 

Knap PP. 524 4 
Shoe, L. G. Kregel 624,946 
Sickle section Snethod of and machine for ser- | 

rating, M. Gindorff 524,985 
Sitter, C. P. Bichler .. Qe 
Sten. k. Bohm . 4,72 
Signal. See Hallway signal. 


Sofa and bed, combined, B. T. Lawton 


Spinning and doubling cops of cotton, T. & i 


| received at Publication 
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AMMONIA MOTORS.—A DETAILED 
description of the apparatus devised by Mr. 
for the recovery of the ammonia ometeves x oy: ~ 
ulsion of cars in «a motor of his invention. he pr 
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The Full Mounted Lightning Screw 
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= a stock with each 
Send for Suppie- 





ment No. 2. 
a EE fataiccg. | Wiley & Russell MgC Co,, Greenfield, Mass., U.S.A, 
Seneca Falls Mig, Ca. 695 Water St, Soca Fall MY, cnt From | to 40,000 Pounds Weight 
She rs e n o Of flearth, Chester or Bessemer Steel. 
LATHES. 2a eS Sata wr Relat slg 
120 CULVERT 8r., CINCINNATI, O. SHAFTS, RRUCKLES FOR 





CAR COUPLERS. 


WASTING rcs Sac 


etc., for Locomotives. Steel Castings of every description. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 409 Library St., Phila,, Pa. 


Sy aae VANDUZEN STE" PUMP 


JET 
THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. 10 BIZ Pump Guaranteed. 
















Experimental & Model Work 


Electrical Instruments, Fine Machinery, 8 al Appa- 
ratus, Telephones, Photugraph Machines, pairs, ete. 
BE. V. BAILLARD, 106 Liberty Street, N. ¥, 


BULL’S-EYE 


THE NEW KIND OF CAMERA. 









102 to 108 BE. Second St., Cincinnati. © 
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[liustrated in SCIENTIFIC AMERICAN, March 3ist, p. 197 




























































Meee . 624,912 
Spring. See Carriage spring | LICHT PROOF FILM CARTRIDCES. 
Roring motes. 7. E, Catharina. bop} NO DARK ROOM REQUIRED. 

procket wheel. d MEE, JF ¥” 

Stave jointing machine, 1. A Kerr _ Bagg «Best and Most Practical Camera in the World regard- That are geed—net *chea things.” The differ- 
Steam botier, sectional, A. Worthington 54.877 less of price. Prices. $8 to $15. ence in. cont is little. We ¢ = our one 
_—- a —. r. L. & T. J. Sturtevant 524.740 ®# Send for Description, with Sample of Work. § o= \—— ro t les by patent guits. 

“ r ttie stopper. Cam rem Bosto: ur guaran an n rumen’ are . 
pureet sweener, ns a ae 8 | Bates Guess By Ce, 0S Saw tO, Mass, | "WESTERN TELEPHONE CONSTRUCTION CO., 
Street «weeper, obey ee . 7 
Stretcher, 5. N iHiser SOM 440 Monadnock Block, CHIcaGo. 
Striking bag, ©. A. Forsbere . ae - Largest f hones in the U at 

———yh~ Atay g — 1 ve oxsne CHESTER.PA Manufacturers of Telep! in t vested Gite ee. 
Subway system. electrical, J.C. illy . SMELTERS * 

Surwical chair. W. M. Lottridge 524,909 WIN r MHOSPHOR BRONZE MACHINERY, 
Switch see Eiectrical testing switch. Railway rate re? “A a BAC. \WELL DRILLING M ev 

switch. “ : m 
Syringe, C. J. Tagilabue 54,982 HEAVY CASTINGS A SPECIALT Y M THERS 
Tablet, writing, J. Kostner -- AS MAKERS OF WHITE BRA & LINING METALS WILLIA Ss BRO . 
Tank. See Mensuring tank ~~. - bal ~~ ITHAC > N.Y 
FS mambo proting, A. Fowden par’ . 70 A, «Ve 
Telephone apparatus, coln-controiiled, » & MOUNTED OR us 
aoe eee i pices. * Sears Bymsing W a | San? OR SUALOW WEAR, om 

it! coupling, . Btevens . | 4 esse i 
Thrashing machine, ¥. W. Robinson . ee ; ig ome . STEAM OR HORSE ‘POWER 
Tongue support Even & Crowe . ae 
Toy cannon. C. M. Van Buren . 2472 | We take that by SEMO FOR CATALOGUE 
p= ae ol ED. Melancon . 4.722 made with ’ J. G. Pohie, we are © enabled to WwiuamMs 
French machine, J. L. Poteer a oe ral customers with the . eames err ee 

tle, T. 7. Moore . POHLE AIR LIFT PUMP, 
Pube.’ tec Malling fobs S49 | provected by numerous American and Foreign patents. | ‘Sith A N WE p= ap iy 
al “his de ment of our business w under the per- “ . 
ee Sy ire - BERP | sonal supervision of Dr. Pobie, the inventor and patles. | Tate supply, Kesential, geological conditions of ai 
Ueepretia lock, N. B Whitfield. . a THE INGBRSOLL-SERGEANT DRILL CO supply. Contained in| SCIENTIFIC AMERICAN SUP- 
Valve, J. Walsh, Jr fee | Havemeyer Building, 3 ( ‘ortlandt St., Now York. York. PLEMENT. No. 943. ce W cents. To be had at this 
yore hydraulic, T = Lee we office and from al! newsdeulers. 
valve mechanism for lavatory apparatus, sez Adj bl B; dd » 
Hale : 
Vaive motion, F. Lamplough justa e an asteners 01 L W E L L Su be P LY Go 
Wagons, devire for attaching hay josders to, For on A. L 7 
Washoosrd. W, 1. Osmer ot TANKS ; nmiactasen of overyiiing nested Sie 
wa : The Best in the Ger ‘9 
eet. ---4 Fig washer Try them and you will never build ARTESIAN WELLS 
Water hente io — tank without using this fastener for etther Gas, Oll, Water, or Mineral Tests, 

ater heater and stove, combined portable, W. We make as elty of Washing. Boilers, nes, pe, Drilling 
mS T. Craney . - eo rand Louisiane Tools, ete. lilus’d catalogue, price lists, 
Water return aqeeem. ones & Parker : ae } Tanks. "vor circulars and th and discount sheets on request. 

ater tube botier ver ee 
Wheel wrench, O'Gmitb. sau r70 The WINSHIP MFG. s , Oil City and Bradlord, Pa. 
Wheelbarrow, Taufiied & Chaussard - R497 | Cor State and Huron Streets, RACINE, W 18. Cortlandt 8, New York. 
woe Petree. L weet : nt —_—_——_ ————_— 

todow tnatener c. owler N" vt by ‘ 

Wincaranne wichine Vosatan e Watson... tang | SCIENTIFIC AMERICAN DYNAMO. Engineers and Firemen 1 paimplet on how to 
Wood filler, liquid, C. Klenk 624,781 Deseriptien ote ple == éyname By simple examination Be license 
w = arindiog machines, feeding mechaniam goc.tes v0 18 lid-volt ‘enone, yan ah oS te used a Whe Str Stromberg Pub. &. Pos Oe Cass Ave., St. Louis, Mo. 
Wood turning machine, J J. Shermen, Jr 524.870 Pp motor 54 was cons especially 
Wrench. Hes Wheel wrench ™ | for the beneat of th © readers y oT, Setentific American, SAFETY THRUST COLLARS 
Yarn creel, J. Semple ovagor | by Mr op, of New Conn. It is de- SPLIT 
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DESIGNS. 


Bathtab, W. Seoe 
Bieycile lantern 
Bread, loaf of 
Cigar case, C. Walters 
Lever, band, N. De Brul 
Meat cutter frame, O. D. W oodru 
Metallic fniaht: plate,’ EB. A. Lagenbach 
Peowiper, ©. 8. Wicks. 
pits her, ete. J Wever 

Razor etrop, ¥ bapicn al 
Stove, F. W Collins 
Wall paper, C. Booze..... 


bind 
w. H. Ward 


TRADE MARKS 


Canned corn, J. M. MeMaurray 35,164, 25,065 | 

Cement, Portland, Giens Faiis fiortinnd Gement 
Company 

Cyctes, tenols rackets and baile, and base balls and 


bata, Overman Wheel Company - BIT 
Pieur, 1H. A. Huefner a1 
Flour, wheat, Daley Roller Mil © eupany B41 
Flour, wheat. 8. Green Be 
Flour. wheat, 4 Lindsay Be | 
Lard, A. Garin & Company . «.. 166 
Medicine for malarial diseases, liquid, J. H = 


e 

Metals, alloys, and journal bearings, antifriction, 
Magnolia Meta) Compacy . mB, 

Periodicels and other prints, Grit Pe on 
Company 

Plastic composition end collars aud cuffs coils 
toerefrom, Fiberioid Company 

Remedies of « laxative, cathartic, and purgativ 
character, Permn & Stephenson 

Shirts. W. M. Be shec & Brother ‘ 

Bhoe pega, Moore Pea Company... 

Soap for laundry and household cleansing os 
pecan . 4. Dietrich & Company 

Tote ee preparations, certatn named perfumed, V. | 

cote 


2%, bs | 
Tote preparations, Including scap, certain 
Watcher and wate —~ nena A werican wi. 


bam Watch Compan 
Whisky. A. Geckhenbalmer & brothers. 


Bie 
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ion and drawing of 

, or rod patent in print 
od from this office for 
state the name and vente 


A printed copy of the # 


aay patent 'n the foreget 
jgonse since a, will be "Farnish 


cents. in ordering 
f the patent desired, 
way New York. 


Canadian patent« may cow be obtained | tne in- 
ventors for any of the inventions named in the fore 
"ins list, provided they arestmple st a cost of $0 

f complicated the cost Sc a neafe more. Fos 
| —+. At HA - 


and remit to Munn & Co., 





ort. (nher foreign 











0. 
he most buyer. Deal 
in shafting ll consult their 
interests in writing for Price 
List and Discounts 
Tux GOUVERNEUR MACHINE Co., Gouverneur N. Y. 


M+ alanine iaee 


OLDS GASOLINE 







who not care 
tincally. With 24 illustrations. ontained in S“1ENTIFIC 
AMEKICAN =UPPLEMENT, No. S@5. Price 10 cents. To 
be had at this office and from all newsdealers. 











MILLER VAN WIN 


STEEL WIRE AND STEEL 


ENCINES 
take the lead and have so 


| 


P. F. OLDS & SON, 
Box 318, Laosing, Mich., U.S.A. 


STARRETT’S | 
Adjustable Jaw Gut - ~ Nipper. 


Jaws are 


= @ATES ROCK & ORE BREAKER | 


Capacity up to 200 tons per hoar. 





Has p Se ge te 
metal, and brok more ground, and adjusted 
ail other Breaae s combined, rh "Fiat 
Builders of High Grade Mining All parts cutt! Sale obviates 
Machinery King- Con- —, |» =; 
centrator Coanerevilie wers. Price, A+, M 7 ess., wire) $2.00 
pend for Uatal “ 8 inch © (Hor common wire)... 0 


ogues 
CATES IRON WORKS, 
50 se. Clinten St.. Chicage 
136 C, Liberty ®t. N.Y. 27 C. Franklin St.. Boston, Murs. 


wi AMERICAN GAS FURNACE CO. 


of ELIZABETH, N. J., PATENTEES oF 
A Complete System for the generation of a 


™ CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 
HIGH PRESSURE BLOWERS, ETC. 
to” | Wustrated Catalogues on application. 
Address, SO NASSAU STREET, NEW YORK. 


SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH, 


&@™ [Illustrated Catalogue Free 


8. SarTell, Mapssacts of_kine Look 
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ROCK DRILLS Qe 


A lees, -ScorRs 
sorta fh ats AIR COMPRESSORS & @ 
nes. | en 
ee “iy 
bed ans — and ‘ 











aa apes 





ELECTRICITY * 
ARCHITECTURE * 
MECHANICAL DRAWING. 





FREE APPARATUS. 


Diplomas awarded. Courses in other trades, al 
including thorough instruction in Mathematics and 
Physics. Send for Free circular, stating subject you 
wish to study,to The Ceorrespendence Scheol of 
Industrial Sciences, Scranton, Pa. 


- |"Pacific” & “Union” 
wer |Gas and 

Gasoline 
Engines, 


Marine and Stationary. 








1 h.p. te 75 h. p. 
Safe. Simple, Economical. 
THE GLOBE GAS ENGINE COMPANY, 
53 N. 7th Screet, Philadelphia, Pa. 





THe 


@” ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year. Including Postage. 
Weekly—52 Numbers a Year, 

This widely circulated and spiendidly tlustratea 
paper is published weekly. Every number contains six- 
teen pages of useful information and a jarge number of 
original engravincs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New inventions, Novelties in Mechanics, Manufactures, 
pa ge Electricity Telegrapby, Photography, Arch'- 

ture, Horticulture, Natural History, 
etc. poodbe list of patents each week. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIC AMERICAN will be sent for one year—S2 numbers — 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; six monvns, $1.50: three months, $1.00. 

Cluabs.—specia! races for several names, and to Post 
Masters. Write for particulars. 

The safest way vo remit is py Postal Order, Draft, or 
Express Money Urder. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Brondway, New Vork. 


THE 


Scientific American Supplement 


This is a separate and distinct publication from ‘THe 





| SCIENTIFIC AMERICAN, but is uniform therewith in size. 


every number containing sixteen large pages full of ea- 
eravings, many of whicb are taken from foreign papers 
and accompanied with translated descriptions. THE 
, SCTENTLFIC AMERICAN SUPPLEMENT is published week- 
i ty, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy. Natural 
History, Geography, Archwrology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanica) "ngineering, 
Steam and Railway Engineering, Mining, Ship Bui!ding, 
| Marine Engineering, Pho.ography, Technology, Manu- 
| facturing Industries, Sanitary ng an Agricuicure. 
Horticulture, Domestic Bi Meaict 
etc. A vast amount of fresh and valuable tndormation 
obtainable in no ovber publicat:on. 

The most important Engineering Works, Mechanisms, 
and Manvfaciures at home and abroad are i!lustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for Ube United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both maileo for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN & CO.. 361 Broadway, New York. 


>. > = > 
Building Edition. 

Tae SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERs’ EpiTion is issued monthly. $2.50 a year. 
Single copies. % cents. Thirty-two large quarto pages, 
forming a large and splendid Macazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most inveresting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety Of the latest and best plans for private resi- 
dences, city and country including thosc of very mod- 
erate cost as well as the more expensive. Drawings in 





have won for it the Largest Circulation of any 
Architectura! publication in the world. Sold by all news 
dealers. $2504 year. Remit to 
MUNN & CO.. Publishers. 
361 Breadway, New York. 
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Founded by Mathew Carey, 178. 
HENRY CAREY BAIRD & CO., 
LNDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 


810 Walnat St., Philadelphia, Pa., U. S. A. 
¢@7"Our new and Revised Catalosue of Practical and 
Scientific Books. 88 es, 8vo, and our other Cataiogues 
and oF Ly a covers © war —- of Sci- 
ence to the Arts. sent 
to to any one in any part of the world who aril Lt pdms hie 


Wk DoucLas 
peg ot 


FRENCH 
34.95.50 FINE CALFB.KANGAROR 
$ 5.59 POLICE,3 Soes. 






You can save money by wearing the 
W. L. Douglas $3.00 Shoe. 


the middleman’s profits. Our shoes equal custom 
work in style, —_ fitting and wearing —_— 
80 








We have them everywhere at lower prices for 
the ven than any other make. Take no sub- 
stitute. your dealer cannot supply you, we can. 
THE “CLIMAX” 
Stereotyper and Moulding Press 
ing ‘ect Cellu- 
oid "Ntoreotyprs be used in 


place of metal ypes. Also for 
making Kubber weomee, Should 
be in wee in every printing office. 
See Sct. ‘AM. Dee. 80, 1808. Send for 
circular to 
THE J. F. W. DORMAN CO. 
217 K. German *t., 
Baltimore, Md. 
urers of 


Manufact 
- Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 


TYPEWRITERS. | 


All makes half-price. Rebuilt to equal 
without deposit to ~—y- ies in all ps x: e 
world. Unpre: ced advice ryr Ilhust’d cata. free. 

TYPEWRITER Sireet, 
BEADQUARTERS, t § New Lvork. U.8. A. 


The Typewriter 


EXCHANGE, 
8 Barclay St., New York. 


We will save you from W to 
580 per cent. on Typewriters 
of all makes. 

G2” Send for catalogue. 

















educated 


ing case, 16 





* THE “ MUNSON ” TYPEWRITER. | 


machine is an “evolution,” 
= best results of sstentife work. |! 
mechanic. 


wth of years of ence and the 
the gutere y in the 
“I ht, Small, Compact, 


Easily operated, Nye UL Nate ersal Key rd, 
INTERCHANGEABLE Stash big bho ape 
corabiomi ot Lan 
Highest Medal Awarded, Worid’s Fair, Chicago, 1888. Send for circular to 


The Munson Typewriter Co., 171 E. Division Street, Chicago, lll., U. S. A. 








A.W. FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCLLS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER ay RULERs, 
COLORS AND ARTISTS’ MATERIA 
78 Reade Street, - - - New. York, N.Y. 
Manufactory Established 1761. 


The “Missing Link” Found at Last! 
THE “KEYSTONE” 


OPEN LINK. 









It is the Best, Strongest, Qui 
to Adjust, and Only Open ink 
Drop Forked from sod Ser chest 
Requires mo toks to et, endcane 
wT ane all out in use, 






snacnetag tn 
Pats 


_— Hooks, Wrench- 
‘ol. 


lars Bo Fie lit DuOP FORGE CO.” 


E Co, 
Neo. 2350 American St., Philadelphia, Pa. 


MATCH * MACHINERY. 


. Complete plants furnished. JOs. C. 
DONN DONNELLY, 2x Y, 1209 Buttonwood Street, Philadelphia, 1 Pa. 








CLAY TORBENSEN, G 


aNER F YACHTS 


LA UNCHES nw “HOU ISE BOATS 





TH ERMOSTATIC REGULATORS FOR 
Incubators and other Heat Applications. — By G. D. 
Hiscox, M.E. Description of some thermostatic bars, 
heat regulators, and ventilators that have been tested 





for reliability, and the construction of which comes with- 
in the means of most amateurs. With 3 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 

« Price 0 cents. To be had at this office and from 
all newsdealers. 











ATER MOTOR 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving all kinds of 
light machinery. notes compact; invaluable 
for blowing nthure running printing poten, 
coffee mills, rentlating tar ice cream freezers, 
hopes, =. In use the = 

b eS panies everywhere. ress for circular, 
Hac 2 Water Moter Ce., Rowase uN. J. Ue S.A, 


TOWERS «> TANKS 


PATENT SECTIONAL 


ALL IRON TOWERS 


of 4 and 12 Columns, fer 
Water Works, Cities, Towns and Manu- 
factories. 


PLAIN, ALL WOOD TOWERS. 


ELEVATED TANKS 
for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks. 


Louisiana Red Cypress Wood 
Tanks a Specialty. 


W. E. CALDWELL CO. 


219 E. Main Street, 
LOUISVILLE. KY., U. S.A. 


ICE-HOUSE AND COLD ROOM.—BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%. Price 10 cents. To be had at this 
office and from al) newsdealers. 


The Berkefeld Large Supply Filter. 


market, tested and indorsed by many \ 
leading authorities in Europe and 
America. It gives a continnots flow 
of filtered water, absolutely free from 
germs. It is easily clean as all im- 
— Ie ~ on the surtace of the 
ae crane er. Cylinders can be ste- 
rillerd y boiling in Me ga for mpow. 
Send for circulars an AR to the 
BERKEFELD “FI ATER CO.,, 
4 Cedar Street, New York. 



































The Bailey Automatic Bicycle Brake 


is as quick in action as thought it- 
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY 





HYPNOTISM: Mi: cauity soauired by strane. “fhiue'd 
Dr. 8.A.8, Masoni: 


M*G. OO., Wi 8. Canal 8t., CHICAGO. 


id yy — recommended | 


PROPOSALS. 


‘PUBLIC LIGHTING SOLICITED. 


svoposals for furnishing the city of Waco. 

ng electric are lights, iacandeseent lights, and 

pny Wy fer public street lighting, for periods of three 
‘3 y ve (5) years, ard ten ie, years. Specifica- 
tions a full information can de obtained from Ny 
heerprary of Waco, Texas. Proposals wil! be opened t "y 
the Mayor and ee in the hy ace office in 


aco, Texas, at 30’ Octo 
WR proposals to C. C, MoO CLLoUn. Mayor of 
Waco, ‘Texas. 


Patent Electric 
VISE. 


What is Gaines, . a ; 
savi no turning ©: 0 

dle to bring jaws to the work, | a 

simply one sliding movement. 

The screw ona nut is not used 1-10 as much as the 

old way, co! consoqoamty will be == Y sas less wear, | 

ANUFACTURED B 

Capital Machine Tool Ce, Jubure. N. ¥.\‘ 


CHUCK The Nationa! 


Al) sizes and styles 
Pat'd n° v oretnte 
. lilus. + oy ogee © stan 
puck ince 1 Address W. WHIT- 
tOCE R. 146, i Cortlandt &t., New York 

















If you want the best Lathe and Drill 











WESTCOTT’S. Wilk 
Grin. Oreat- ys 
Grip, (Great- 
est Capacity 

and re —— 
ity, Cheap and Accurate 
Wogteers Chuck Ce... Oneida, N. Y.. U.S. A. 
in English. French, Spanish or German. 

1RST PRIZE rt COLUM3IAN EXPosrTion, 1895, 


MVgeeam WIFE Say S55 tom ran 0 


Roys our 2 drawer walact or cek Im. 
Arm Si newing machi 











finely finished, nicke! ple-ed, ada to lig 
and heavy work; works guarantecd for 10 ears; with 
Automatic Bobbin Winder, Sei/-Threading Cylic- 
der Shuttle, Self-Setting "Needle nnd a complete 
~f4 Steel Altachments; shipped any where on 
*e Trial. No money required in advance. 
15,000 now fawe. Wer) "» Fair Meda! awar pe and attach. 
ments, Buy from factory and save dealer's and agent’s profits. 
Cat This Out and send to-day for machine or large free 
logue, testimonials and Glimpses of the World’s Fair. 


FREE <c.. 
OXFORD MFG. CO, 942 Wabash Ave. CHICAGO, ILL, 


Pt TENOR SC HOOL.—Special training for scientific 
and technical schools or for business. ew building, 
modern appointments. Betts Academy, Stamford, Ct. 


MALL MIS DEVLIN Co Coz 
KRAVE & AM 


ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopkins.—Description of asmal! electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived frum a battery, and 
which would have sutticient power to operate a foot 
lathe or any macbine requiring not over Oné man power. 
With ll figures Contained im SCtxnTIFIC AMBKICAN 
SUPPLEMENT. No. G41. l’rice 10 cents. To be had at 
this office and from all newsdeslers. 


L.42 




















LIGHT.—AN INTERESTING . ARTI 

b r. Poincare upon the researches 0 w 
= 4 Herts: The Maxwell Theory of Currents, Nature of 
Piste, Experimental Verification of Maxweill’s Theory, 
Electric Exciters, Production of Interferences, Synthe- 
sis of Light. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 960. Price 10 cents. To be had at this 
Office and from all newsdealers. 


4 Hieu GRADE ONLY. Warranted. ted. Contract- 
og a trustworthy Jack 


ors desiri . ad- 
dress RUMSEY & Co., Ltd., Seneca N.Y. 


IMPROVED HAND TRUCK. Patented July 
iia lmprovs- 














xe A WY Improvement Patent for sale. 
os. Frenette, Chippewa Wis. 
should have 


“TERY STORENFEPER = 22 


ter. It t gives you a record 









ay duplicate tickets, 
customer, one for cashier and one 
for you. It makes no mistakes and 


for an itlus nica 
CuicAca chicas A80 ‘Aur. REGISTER &0. 
migaee ‘TREET, CHICA 





CONSULTATION 

Ap VDVEATIO ® INVENTORS. 

Experimental work of every description. Automatic 

machi designed and built. for circular. 
AL BY MFG. co., rooklyn, N. Y. 





By Richard A. Proctor, F.R.A S. 
*% *% *% 
A series of twelve elegantly printed Maps of the 


Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
Positions at given hours and days of the month. 

A most beautifal and convenient work, specially 
adapted for the use of those who desire to acquire 
& general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 


MUNN & CO., Publishers, 
361 Breadwas, New Vork. 


ic Tem., Chicago 
Chain 


COAL MINING and 


G23” Send for “8” Catalogue “OC.” 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


HANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


Branches: CHICAGO—NEW YORK. 





Send for Pamphiet. 
JAMES LEFFEL & CO., 
Springfield, Ohio, U.S. A. 


TURBINE 



















ENGINEERS’ MANUAL Greet ete fil pp. cloth Soc: 135 


American Indus’l Pub. Co tiridgepert, Ct. 


KEEP THE HEAD COOL. 


ring 

Pillow ws and 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 








dult’s, 
0 x 3, $3.50; Couch, 0 x B, $3.00; Chis, it x 2, 2.0. 2 
on 
Weeton i Writs Whe. bo. Nas16 > bie St, Phila, Pa Pa. 











2 KLIP py SF 
for Pa 


instantly 2 I~ ad by Us 
Govt. and many libraries. bar ser 
Jor sample dozen. Covers to order. 

H. H. BALLARD, 188, Pittsfield, Mass. 


HISTORY OF THE TELEPHONE.-- 


By W. Clyde Jones. An interesting paper read before 
the Chicago Electrical Association. ith M4 fizures, 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

Price 10 cents. To be had at this office and from 
all newsdeualers. 


STEREOPTICONS. 
MAGIC LANTERNS anp 


ACCESSORIES, SEND FOR CATALOGUE 


To CHAS BESELERMmaxer CIS CENTRE ST. 


NEW YORK 














Watchman’s Improved Time Detector 
oun B 12 or & Keys, with 

Safety Lock attach- 
Patented 
My inven- 
tions, and will sue 











Sen 
E. IMBAUSER, 206 Broadway, New York. P. O. Box 2875. 


_ ELECTRIC TELEPHONE 
to Gis, (7, Village or Country. » AI 
hom . store and office. Greatest conven- 





» $50 per 
née in a residence means a sale to al! 
neighbors. Fine instruments, no toys, A ~ 
anywhere, any distance. Complete, ready for 
}use when shipped. Can be os up pz st any one, 
| never out of order, no repsiri nq, love a life 
time. Warranted. A money maker.@W) rite 
W. P. Harrison & Co., Clerk 10, Columbus. 0 


5 
Don’ Kill Yourselt 
HARMLESS SMOKER CURE 
no SMOKE 
IN THE MOUTH. 
It retains all the flavor and enjoy- 
ent of emetins a ci, without the 








ven if you are skeptical. 








RvERCON Db. 
VERSE OAT, 

















Distilierien, Phosphate & Fertiliser Wks. 
of Grain Clean in Mach’y, Steel A 


ee 
& 


d for circulars to 
287 





AT LAST! SoiSESNTLE 
Ot tL. EB; 


The only one. Saves annoyance. ‘Saves fabor. 
KRIDLER MFG. CQO, 
0” Agents Wanted. Grand Rapids, Mich. 


98u USE GRINDSTONES? 


80, WS can supply you. All sizes 
meunted and unmounted. always 
kept in .cock. Remember, we make a 
- altyof selecting stones for all spe- 
al purposes. 2" Ask for catalogue. 


The CLEVELAND STONE CO, 
= ad Ploor, Wilshire, Cleveland, 0 


K Valuable Book 




















12,500 Keceipts, 708 Pages, Price $5. 
Bound in Sheep, $6. Hai/-Movrocco, $6.50. 

This splendid work contains a careful compilation of 
the m useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the =ci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve x hourand selected Kece pts are 
here collected; nearly every branch of the useful arts 
being represented. it. is by far the most com orehens!y e 
volume of the kind ever piaced before the public 

The work may be regarded as the product of the stuad- 
ies and practical experience of the ablest chemists and 
workers in all of the world; the information giren 
being of the highest value, arranged and condensed ‘1 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formule in the various p MaeneNErInS indus- 
tries, will here be found answe 

Instructions for working many ‘different processes i! 
the arts are given. 

Those who are engaged in any branch of indurtry 
probably will find int a book much that is of practical 
value in their respective callings. 
ans who are in search of independent business or 

ores, os relating to the home manufacture of saw- 
rt. -\ ll fine in it hundreds of most excellent 


6” Send for Descriptive Circular. 
MUNN & CoO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York. 














 Seientific American. 
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Midvcerticements. | 1S YOUR BUSINESS 
ng ORDINARY RATES. , 
Wack vase each insertion: - 'Siae a lies | 


Sm” For some classes of Advertisements, Special we 
Higher rates are vequived. 
The above are charges per agete line—asbout eigh 
words pet line. This notice shows the #idth of the toe. | 
ar od ia set in agate type. Bugray head adver- 
iserents at the same pate Per . by measure- | 
ment, as the letter Advertisements must be 
received at Publication Office as early as Thursday 
morting to appear in the following week's iesue. 


| The 

| Acme | 
of Progress 

in its line is the 


LATEST MODEL 


| Remington 


STANDARD 


Typewriter 


A development—not an experiment, In- | 
corperates most perfectly many desirable 
improvements into the essential features 
of Simple and Durable Construction for | 
which the Remington is fa:nous. 











Send for a Catalogue. 


| Wycxorr, Seamans & Benepict 
327 Broadway, New York. 


en —— | 


COLO FORCED PRODUCT. 


A SUCCESS ? 





THEN YOU USE 


Printer’s [nk. 


. . WE ARE PROFICIENT IN THE ART .. 








OF PRODUCING UNIQUE AND _ ARTISTIC 





. . ADVERTISING MATTER, AND MAKE . . 








ILLUSTRATED CATALOGUES A SPECIALTY. 





LET US HEAR FROM YOU. 


A. H. KELLOGG, 


4097415 PEARL STREET, New YorK. 


; 


[SEPTEMBER 1, 1894. 








(CASH fAttaca Wocusyet atte Saieatiter 
Regalshy: Saraetvsnathe lords corte mg 


EMERY, Ser cit corte 


we ae anit TFL'CO., Naw You 
CINCINNATI, and 


Premo Gamera: 

















sepanod ¢ 14310" 


HOXHOXES ‘CXP Jo ong 


Absolutely the Best. 





COMPACT, LIGHT, PERFECT IN DETAIL 
We Guarantee Perfect Satisfaction. 


Rochester Optical Go, i... 


Ride: a s[eibime! 


THAT'S THE WHEEL! 




















THE BLACK MFG. co., = “ERIE, PA. 





"Rogers Drive Screw.” 


Patented May 10, July 19, 1887; 
July 10, 1888; 
July 19, 1882. 
It will turn like a screw 
into wood when driven 
with a hammer, and 








It is 





will not break the 
fibers of the 
wood. : 


cheaper then 
8 Common acrew, 
and, being cold /rg- 
ed, the entire euriner 
bas a metallic skin. 
For applying steps to Eleo- 
tric Light Potes, it has no supe- 
rior. | 
€®” Send for samples to 








The Only 








AMERICAN SCREW CO. 
PROVIDENCE, R. |. 


IS WANTED ,.. FINE TOOLS MEET SHO 
ritoaue So" CEH BESLY & CO. 


CHICAGO, ILLUS. 
VEGETABLE PARCHMENT.—A VAL- 


aabie paper on the properties, uses and manufacture of 
this product. Contained in & iRNTIPKC ANBRK AN SUP- 

PLEMEST, No 945. Price BW cents. To de had at this | 
office and f frome all newsdeulers | 


| 

















Abut USTABLE HOLDERS | 


OC WHITE C C0. 











| The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 








ee a a ew 


—— 


This Company owns Letters- 
Patent No. 463,569, granted 






Pulverizer of = % 
fractory Substances. 














Correspondence solicited, 
scriptive pamphlet furnished on 
STREET, BOSTON. 








Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock ; 1% to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend- 
ing on hardness of material to be pulverized and fineness of 
product. Grinds from 30 to 250 Mesh with equal facility, 

NO JOURNALS IN GRINDING OCMHAMGER. GALL RIGID ON SHAFT HAVING DIRECT POSITIVE ACTION ON 
MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUAR- 
ANTEED IN EVERY RESPECT, GOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 


OPERATING EXPENSE MUCH LEGS THAN STAMP MELE. LARGE NUMBER OF MILLS IN USE ON OIF. 
FERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


and “rae 








and Tool Makers. For General 
Machine Shop Work. 


High grade tosis; cle clegeat in Seen. superior in 


Th made, 
and quality considered thee cost power tbe mete, 
catalogue and prices. 


W. F. & JNO. BARNES CO. 
4999 nuby Street, ROCKFORD, ILL. 











to Emile Berliner Novem- 
her 17, 1891, for a combined 
Telegraph and Telephone, 


a 


—— 


No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 





H. W. JOHNS M’F’G CO., 
ASBESTOS 
ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON-CONDUCTING AND INSULATING MATERIALS, 
87 MAIDEN LANE, NEW YORK. 
Jersey City. Chicago. Phitadetphia. 





graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 


| carbon telephones. 


and controls Letters-Patent 
f 
“4 
f 


Pa a a a a 














THE ELECTRIC STORAGE BATTERY CO. 


SOLE MANUFACTURERS OF 


THe Guioripe AccumuLaTor. 


Elements of all sizes, from 100 up to 10,000 watt-hours capacity each 
CENTRAL STATION INSTALLATIONS, 
Electric Launch Myntpmente: Phonograph, Surgical, 


DREXEL BUILDING PHILADELPHIA, PA. 








M4toX H.P. THE Motor of 19" Gentury 














of operation 
be Hii. 


KODAKS:: 


Eastman Kodak Company, 








| Si X..} Rochester, N. ¥. 





time for errors. So 

gg | sont i — 

Jems. don’t one! 
w let. 


FELT & TARRANT MFG CO. 
62-66 unos OF. Cmenee 


CIENTLIFIC AMERICAN -SUPPLE- 
srt gun be bad at this oe 

















